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THURSDAY, OCTOBER 31, 1895. 


THE CENTENARY OF THE INSTITUTE OF 
FRANCE. 
ROM the brief telegraphic reports published in some 
of the English newspapers, readers in this country 
may have observed that the hundredth anniversary of 
the foundation of the Institut de France was celebrated 
last week in Paris. These reports, however, convey but 
a feeble impression of the real character of the celebra- 
tion. The Institute is an establishment of which French- 
men of all classes and of every shade of political opinion 
are justly proud. They look on it as a living embodi- 
ment of the culture and intellectual power of France. It 
stands above and beyond politics. Forms of Govern- 
ment may come and go; kings, emperors, and republics 
may arise, flourish, and disappear. But the Institute 
remains unshaken, quietly pursuing its career, and sus- 
taining with marvellous success the intellectual glory of 
the nation. No wonder, then, that amid the turmoil of 
parties, the strifes of Parliament, and the endless changes 
of Ministries, many men turn to the Institute as the only 
stable institution, which royalists, republicans, socialists, 
and anarchists seem to be alike agreed in respecting. 

That Republicans especially should show an interest 
in this institution was natural. It was founded a hundred 
years ago during the first Republic. The idea of restor- 
ing the old Academies and combining them into one 
central institution was carried out by the Republican 
Convention, with the openly professed intention of 
promoting the literary, artistic and scientific labours 
which should best contribute to the general benefit and 
glory of the Republic. After all the transformations of 
the last hundred years, a Republican form of govern- 
ment is once more in power. It was only fitting, there- 
fore, that the State, by its highest officials, should mani- 
fest its interest in this, the oldest and most illustrious 
child of the Revolution, by taking an active and prominent 
part in the Centenary of its existence. 

An Englishman privileged to be present at the cele- 
bration could not fail to be struck by various features in 
it that stood out in marked contrast to anything that 
would have been possible in his own country. In the 
first place, of course, the Institute itself is unique, in the 
wide range of subjects with which it is concerned. We 
have many admirable learned societies at home, from the 
Royal Society downwards, and so far as scientific pro- 
gress is concerned, they are possibly of at least as 
great service as any Academy of Sciences in the world. 
We have likewise our Royal Academy of the fine 
arts, which may, it is to be hoped, hold its own against any 
foreign competitor. We have, however, nothing that 
corresponds to the French Institute, and the question 
has often been discussed whether the creation of such an 
Institute amongst us would be possible or desirable. 
But what especially strikes a stranger at such a gathering 
as that of last week in Paris, is the catholicity of view 
which led to the union under one organisation of so 
vast a range of human culture and faculty. Prose- 
writers, poets, dramatists, antiquaries, mathemati- 
cians, physicists, astronomers, geographers, engineers, 
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chemists, mineralogists, geologists, botanists, ana- 
tomists, zoologists, physicians, surgeons, painters, 
sculptors, architects, engravers, musicians, writers on 
philosophy, morals, law, political economy, and _his- 
tory—all meet as in a common home under the dome 
of the Institute on the banks of the Seine. Each of the 
five Academies has its own sphere of activity and its 
own independent organisation. But they confer mutual 
strength and dignity on each other by the common tie 
that binds them together as the Institute of France. And 
one cannot help feeling that in a country liable to such 
political vicissitudes as France has gone through during 
the last hundred years, it has been of unspeakably great 
advantage to the stability and progress of all the arts and 
sciences which elevate a people, that this solidarity of 
intellectual effort should have been established at the 
beginning of the long succession of political troubles. 

Another feature which impressed a native of this 
country was the direct, hearty and effective part which 
the highest functionaries in the State played in the chief 
events of the celebration. The President of the Re- 
public himself received the foreign members and cor- 
respondants one morning at the Elysée, shaking hands 
with each, and stopping every now and then to say some 
few appropriate words to one whose name or whose 
work was known to him. The whole ceremony was as 
simple and natural as it was pleasant. M. Faure like- 
wise presided at the opening meeting at the Sorbonne ; 
and on Friday evening he held a brilliant reception, to 
which all the members and correspondents of the Insti- 
tute were invited, with their wives, together with a large 
assemblage of other guests, including the Ministry, the 
Diplomatic Corps, and representatives of the chief de- 
partments and institutions. In short, everything which 
the head of the State could do to testify officially the 
pride and interest of France in her Institute was done 
simply and heartily. One felt that the President, kindly 
and gracious as he was personally, represented a national 
feeling which would have demanded expression no matter 
what form of Government had been in existence, or what 
political party had been in power. 

Nor was the action of the President the only manifesta- 
tion of official interest in the celebration. The Prime 
Minister, the Ministers for Foreign Affairs, War, Marine, 
Public Instruction, and others found time to spend an 
hour or two at one or other of the gatherings. The 
Minister for Public Instruction, M. Poincaré, indeed, 
multiplied himself in the most astonishing way. Having 
the official contre! of the department under which such 
organisations as the Institute are placed, he evidently 
considered it to be his duty, as it seemed certainly to be a 
pleasure to him, to attend every gathering where his 
presence could testify the sympathy of the Government 
with the Institute and its objects. At one time he was to 
be seen at the Ministry of Public Instruction holding a 
reception of all the academicians and correspondants, 
with their wives, and a large company of representative 
men from outside. At another time he was on the plat- 
form beside the President, making a vigorous speech, and 
conveying to the Institute the appreciation which he and 
his colleagues had of the work which the various 
Academies had accomplished. Again he was in his place 
presiding at the banquet given to the Institute, ready once 
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more with eloquent words to wish prosperity to literature, 
art, and science. And as if all this were not enough in 
the midst of his other busy official engagements, we found 
him just after breakfast at the unveiling of the Meissonier 
statue in the Louvre Gardens, where he made an admirable 
speech, summing up the characters of Meissonier’s work. 

An Englishman might be forgiven if he ventured to ex- 
press openly his opinion that such things as these could 
not, or at least would not, be done in his own country. 
We suppose our Vice-President of the Council is the 
Minister who most nearly corresponds here to the 
Minister of Public Instruction in France. But when had 
we ever a Vice-President who thought it worth his while 
to show, outside of his official duties, so much active 
interest in the cause of science, art, and literature ? 

While this recognition from the State and its func- 
tionaries was extended to the Institute, the latter showed 
in several ways how well it realised its representative 
character as the outward symbol of the higher intellectual 
progress of France. One was especially impressed by 
the way this feeling was exhibited at the opening gather- 
ing in the great hall of the new Sorbonne. Behind the 
academicians and correspondants, the best seats in the 
building were allocated to representatives of education, 
law, justice, &c. The chief schools and colleges had 
places allotted to them, legibly marked out by large 
labels affixed to them. Lawyers, judges, and professors 
came in their robes to take part in the proceedings. 
Every section of the programme appeared to have been 
most carefully thought out. There was a well-trained 
orchestra, which began by playing a composition of the 
first composer who became a member of the Institute of 
France, and afterwards gave a fragment of J/ors et Vita, 
by Gounod—the last composer who had passed away 
from the Academy of the Beaux-Arts. Good care, indeed, 
was taken in the celebrations to show that music and the 
drama were included within the range of the Institute’s 
activities. An afternoon “gala” performance at the 
Théatre Frangais included parts of Corneille’s C7d and 
Moliére’s Ecole des Femmes and Femmes Savantes, wherein 
the chief members of this incomparable company showed 
once more what perfect acting should be. 

Lastly, a stranger could not but be pleased with the 
numerous facilities offered to him to meet his old friends, 
and to make new ones. At the evening receptions and 
dinners, at the daylight gatherings in the Institute build- 
ings, and in the foyer of the Théatre Francais, but most 
of all in the excursion to Chantilly, and the rambles 
through the rooms and grounds of that princely chateau, 
he had opportunities of seeing everybody that he wished 
to converse with. No one who went to Chantilly will be 
likely to forget the success of that concluding day of the 
proceedings—the autumnal woods with their long vistas, 
the magnificent castle, the endless treasures of art and 
literature within the rooms, but above all, and as the centre 
and soul of thee whole scene, the figure of the Duke 
d’Aumale, who has gifted all that estate to the Institute. 
Sitting in his bath-chair wrapped up in black velvet, 
hardly recovered from his last attack of gout, he showed 
himself the most vivacious talker in the company, shaking 
hands with his guests, discoursing to them of pictures, 
travel, and incidents of his life with the urbanity and 
dignity of the old grand seigneur. 
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There was one special source of gratification to English 
visitors in the remarkable band of men who went to 
represent Great Britain at the Centenary. The French 
members of the Institute seemed to feel the compliment 
paid to them by the attendance of so many illustrious 
men of science, literature and art. And the strength of the 
English contingent drew forth the admiration of visitors 
from other countries. It was pleasant, in these days of 
political rivalry, to see human culture linking men in a 
brotherhood which stands above nationality and politics, 
and more especially to note that nearly the whole of the 
Englishmen who have been so generously recognised 
by the Institute of France should have attended its 
Centenary. 


THE GOLD MINES OF THE RAND. 
The Gold Mines of the Rand; being a Description of the 
Mining Industry of Witwatersrand, South African 
Republic. By F. H. Hatch and J. A. Chalmers. 
(London : Macmillan and Co., 1895.) 
FRICA is proverbially a land of surprises. It is not 
likely, however, that more startling surprises can 
be in store than those witnessed by the present genera- 
tion. We have seen a great city spring up, in what, before 
the discovery of gold in the Witwatersrand, was a desert, 
a city with over eighty mines, the workings of which 
extend east and west from Johannesburg for 45°8 miles. 
The mines have been worked with regularity, and the 
augmentation of dividends has attracted the attention of 
capitalists in all parts of the globe, resulting in the 
Russian Government commissioning Mr. Kitaeff to report 
on the gold-field, and in the Prussian Government de- 
spatching Mr. Schmeisser for the same purpose. The 
output of gold from the Witwatersrand has risen from 
23,000 ozs. in 1887 to 2,023,198 ozs., valued at nearly 
£7,000,000, in 1894, whilst the return for the first nine 
months of the current year was 1,711,337 ozs. The 
Transvaal now produces one-fifth of the world’s sup- 
ply. It is calculated that at the present rate of 
progress the output of the Witwatersrand mines will 
have reached by the end of the century a value of 


_£20,000,000. 


To the already ample literature relating to the 
Transvaal gold mines, this handsome and_ profusely 
illustrated volume of three hundred large octavo pages is 
the most valuable contribution that has yet appeared. The 
authors possess special qualifications for the important 
task they have undertaken. Mr. J. A. Chalmers is an 
Associate of the Royal School of Mines, and his brilliant 
career as a student has been followed by many years 
successful practice as a mining engineer in South Africa ; 
whilst Dr. F. H. Hatch’s scientific attainments and 
literary skill are well known from his important petro- 
graphical researches carried out previously to his retire- 
ment in 1892 from the Geological Survey of England and 
Wales, and from his useful manuals on mineralogy and 
petrology. 

The authors divide their subject-matter into twelve 
chapters. The first deals with the history of the gold 
discoveries and of the development of the mining 
industry, whilst the subsequent chapters deal respectively 
with the geology, the auriferous conglomerates, the 
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Witwatersrand deposits, the development and prospects 
of deep-levels, mining practice, surface equipments of the 
mines, the metallurgical treatment of the ore, economics, 
mining law and statistics. 

Unfortunately for students of South African geology, 
much confusion results from the fact that beds of an 
identical character often receive different names in 
different localities. The inconvenience of this want of 
uniformity in the classification of the rock systems will 
now, it is hoped, be obviated, as the authors’ clear 
exposition of South African stratigraphy cannot fail to be 
generally accepted. The geology of South Africa is, it 
may be noted, comparatively simple. The main sub- 
divisions are (1) recent deposits ; (2) the Karroo formation ; 
(3) the Cape formation, and (5) the South African 
primary formation. The sedimentary deposits are under- 
lain by granites, gneisses, and crystalline schists, which 
constitute the greater portion of the formation of north- 
west central Africa. This primary formation occurs 
largely in Mashonaland, Matabeleland, and the Mozam- 
bique, and predominates in the northern and eastern 
parts of the Transvaal. Lying unconformably on these 
beds are the shales, sandstones, conglomerates and 
limestones of the Cape formation, which extend over the 
southern, western, and middle parts of the Transvaal. 
They. appear to be of an age corresponding with the 
Devonian and Lower Carboniferous periods of European 
classification. The Karroo formation, which may possibly 
be correlated with European Lower Mesozoic formations, 
has a widespread occurrence in Cape Colony, Natal, the 
southern Transvaal and the Orange Free State. It 
derives its importance for the Transvaal from the fact 
that it carries the coal-seams that have rendered such 
valuable aid to the development of the auriferous deposits. 
Lastly, the recent deposits comprise those of alluvial 
and zolian origin, together with the curious surface 
material to which the. authors apply the somewhat mis- 
leading name of “laterite.” This material is widely 
distributed throughout the Transvaal. The gold of the 
Witwatersrand is obtained entirely from beds of con- 
glomerate, known as “banket,” carried by the Cape 
formation. These are composed mainly of pebbles of 
white or grey quartz embedded in a matrix consisting 
originally of sand, but now completely cemented to an 
almost homogeneous material by a later deposition of 
quartz. The pebbles as a rule do not carry any gold, the 
mineralisation being confined to the matrix. The average 
total yield of the conglomerate stamped last year was 
1316 dwts. of fine gold per ton. With regard to the 
origin of the ore-bodies, the authors enumerate the 
various hypotheses without giving their support to any 
one of them. They have, however, been unable to find 
any evidence in favour of the idea locally prevalent that 
the dykes met with, have acted benefically on the banket 
in their immediate neighbourhood in regard to gold 
contents. Petrologically the dykes belong to the group 
of dark-coloured greenstones, among which the authors 
have recognised the following types: diabase, olivine- 
diabase, bronzite-diabase, epidiorite, gabbro and olivine- 
norite, 

One of the most interesting chapters in the book is 
that on the development and prospects of deep-levels. 
As the bedded character of the banket deposits became 
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known, and as the persistency in depth and the uniformity 
in the gold-contents became established by deep bore- 
holes, companies were organised to work the deep-seated 
portions of the beds. In discussing the depth at which 
the main bed will be found, the authors bring forward 
evidence to show that a very important flattening of the 
bed takes place. They therefore take a more optimistic 
view of the future of the gold-mining industry than that 
taken by other writers. The most important problem 
that presents itself is to ascertain the limit in depth? to 
which mining may profitably be carried. The limiting 
factors are increased temperature, excessive initial 
expenditure, and increase of working costs. The rise in 
temperature with increasing depth must, the authors 
think, be ascribed almost entirely to secular causes. 
Unfortunately very few experiments have been made to 
gauge the rate of increase. Mr. Hamilton Smith in 1894 
made some determinations of the water in the Rand 
Victoria borehole at a depth ot 2500 feet, the results 
indicating an increase of 1° F. for every 82 feet. Some 
rough determinations, too, have been made by Mr. A. F. 
Crosse at the Ferreira and Crown Deep shafts. In view 
of the scientific interest and commercial importance of 
the matter, it is to be hoped that an accurate determina- 
tion of the temperature will be made at the bottom of 
the borehole which is now being put down to intersect 
the main bed at a depth of 3500 feet. At present, ex- 
perience in other countries is the only available guide, 
and it is to be regretted that such results collated by the 
authors are very incomplete. A table of temperatures in 
some deep European and American mines is given 
(p. 104), but this, being disfigured by gaps and misprints, 
such as St. Andre for St. Andreasberg, Prizebram for 
Przibram, Sanson for Samson, Lambert for Charleroi, 
does not carry much weight. Nor are the shafts of 
the Michigan copper mines fair illustrations to select, 
inasmuch as the coolness of the rock is undoubtedly due 
to the proximity of the cold waters of Lake Superior. 
The authors’ statement that at the Calumet and Hecla 
shaft, Michigan, there is a rise of only 4° F.in a depth of 
4400 feet, is certainly inaccurate. The temperature 
determination must have been influenced by the fact that 
compressed-air rock-drills are in use at that mine. The 
ice-cold exhaust would lead to erroneous results. The 
usual geothermic gradient is 50 to 55 feet for an increase of 
temperature of 1° F., and the lowest recorded is that of 100 
feet to 1° F., at the Lake Superior copper mines. It would 
appear, therefore, that in assuming it to be somewhat less 
t han this in the Rand, the authors are taking too optimistic 
a view, more especially as Mr. Crosse’s determination 
(p. 103) of 66°7° F. at 825 feet, and 70°7°F. at 1030 feet, 
indicate the normal gradient of 50 feet to 1° F. In the 
discussion of this important subject, the authors might 
have referred with advantage to Koebrich’s 387 deter- 
minations of temperature in the Schladebach borehole. 
These are of special importance, as they were taken at 
fifty-eight points at equal distances of 30 metres down to 
the greatest depth yet attained of 1716 metres. The 
result of this investigation was that the gradient was 
found to be 46:09 metres for 1° R. 

The chapters describing mining practice, surface equip- 
ment, and the metallurgical treatment of the ore, occupy 
more thana third of che volume. Admirably illustrated by 
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excellent drawings and photographs, they give a clear idea 
of the vigorous manner in which the work is carried on. 
Additional authority is given to them by the fact that 
they contain contributions by Mr. L. I. Seymour, Mr. C. 
Butters, and other leading engineering experts. The 
volume concludes with valuable information regarding 
material and supplies, labour, working costs, mine 
accounts, mining laws and regulations, production and 
dividends. A good index, eighty illustrations, fourteen 
photographic plates, and seven folding maps and plans, 
complete a volume of which the authors may justly be 
proud. With the exception of a geological map, which 
would have been a useful addition, the only omission 
appears to be a bibliography of the existing literature 
relating to the subject. The authors appear to be 
unacquainted with the geological work of Mr. C. J. 
Alford (London, 1891), and with the engineering de- 
scriptions of Mr. T. Reunert (London, 1893). Indeed they 
regard the published information relating to the nature 
of the ore deposits and to the extraction of the gold as 
meagre and inadequate. Yet. Mr. W. Gibson in 1892 
published a list of sixty-seven works on South African 
geology, sixteen of which bear directly upon the geology 
of the Transvaal. Mr. Schmeisser in 1894 gave the 
titles of fifty such works, and Dr. K. Futterer in 1895 
gave 156 titles. With the rapid development of the 
mining industry, literary productions become antiquated 
with remarkable rapidity. When the writer of this 
review visited the Witwatersrand in 1892, there were 1907 
stamps running. Now, according to Dr. Hatch and Mr. 
Chalmers, there are 2642 (June 1895). Since 1892 work 
has been pushed on more vigorously than ever before, 
and from the sixty mines near the outcrop of the main 
bed 5,000,000 tons of ore have been extracted in 
1893 and 1894. Numerous deep boreholes have been 
put down to the dip of the bed, and several shafts have 
been sunk, encountering the auriferous conglomerates at 
depths of 600 to 1000 feet. Five years hence there will be 
8000 stamps running. The present average stamping 
capacity is over four tons per stamp per day, and it is 
probable that, owing to technical improvements, the 
average will be five tons. With a total extraction of 
10 dwts. of gold per ton, the output should be 6,500,000 
ounces. The ore reserves are estimated at 170,000,000 
tons, equal at 45s. per ton to £382,000,000. It seems 
unlikely that the average cost of mining and treating this 
ore will exceed the present cost of 30s. per ton. The 
authors think, therefore, that they may safely forecast a 
production from the Witwatersrand within the next half- 
century of £700,000,000, of which £200,000,000 will be 
profit. BENNETT H. BROUGH. 


STARCH. 
Untersuchungen tiber die Stairkekirner. 
Meyer. (Jena: Fischer, 1895.) 
_— who are best acquainted with the laboured 
details of Naegeli’s classical investigations into 
the nature and growth of starch-grains, and the contro- 
versy which followed regarding his astounding hypothesis, 
which so long dominated certain of our text-books under 
the name of the “intussusception theory,” will best be 
prepared for another huge work of inquiry into the physical 
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and chemical nature, growth and solution, and significance 
to the plant generally of those curious structures. The 
full appreciation of the magnitude and value of Meyer’s 
task will depend on the reader’s acquaintance with the 
bearing of numerous discoveries which have been made 
since Naegeli’s day, and turned to criticism and the final 
overthrow of his hypothesis; and among these stand 
prominently, on the biological side, Schimper’s demon- 
stration of the significance of the various plastids to the 
stratification of the starch-grain, Sachs’ brilliant work on 
the ré/e of the starch-grain in assimilation, and Strass- 
burger’s severe criticisms in his researches on the structure 
and growth of the cell-wall; and, on the physical and 
chemical side, Emil Fischer's work on the synthesis of 
carbohydrates, and the splendid work of our own country- 
man Horace Brown—the latter, indeed, as much physio- 
logical as chemical in its methods and results. 

Meyer's book, which contains over 300 large pages of 
closely-printed German in the dryest of styles, which 
would be hard to forgive if the matter were not so good 
and the spirit so enthusiastic, covers the whole range of 
the enormous domain now centred around this formerly so 
insignificant a structure, the starch-grain ; and it is embel- 
lished with nine tables and ninety-nine illustrations, good, 
bad, and indifferent, for the quality of the figures varies 
much, suggesting periods of different powers or methods 
of delineation during the fifteen years or so the author 
has been occupied with this monumental monograph. 

For it 7s monumental, in the sense that it has evidently 
been gradually built up as a big structure, bit by bit, 
with morsels of hard evidence dug with great labour 
from the difficult quarry of facts, only to be worked with 
the best powers of the microscope, and the best methods 
which modern technique puts at the disposal of the 
investigator. 

The work may be regarded as divided into five parts. 
The chemistry, physics, and biological properties of the 
starch-grain as an object of research, form the subject- 
matter of three of these parts ; the fourth is occupied with 
some extremely ingenious and careful comparative studies 
of the changes undergone by the grain in the different 
organs of various selected plants, at stated seasons, and 
under experimentally varied conditions ; while the fifth 
part may be taken as the critical survey of the investiga- 
tions and views of others scattered through the body of 
the work, and the copious literature collected at the end. 

It is, of course, impossible to traverse a work like this 
in a review, and the following short summary must 
suffice for a glimpse at Meyer’s views and results, some 
of which he has already published in short papers from 
time to time. 

He regards the typical starch-grain as consisting of two 
substances, one of which, a-Amy/ose, can be obtained 
separately in the crystalline form, whereas the other— 
8-Amylose—cannot be isolated in crystals. The re- 
lations of these two constituents to each other, and to 
other carbohydrates found in modified starch-grains, are 
considered in detail ; they occur in the grain itself as 
acicular crystals (¢vichites) arranged more or less radially, 
and the starch-grain is in effect nothing but a complex, 
mixed sphere-crystal composed of radiating branch- 
systems of these /richites, in different proportions, and 
more crowded in the denser layers than in the softer ones- 
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The cases where amylo-dextrine occurs, and the 
relations of all these substances to other carbohydrates, 
their behaviour in water of various temperatures, the 
action of diastase, and so forth, are discussed at great 
length, and we are glad to see that the author has paid 
attention to, and, it may be added, been considerably 
influenced by, the valuable work of Brown, Heron, Morris 
and Salomon, and there are points of discussion of 
interest to all these workers. 

Of course a view like Meyer’s must depend for its validity 
essentially on what experimental results can be got in 
the way of obtaining sphere-crystals of carbohydrates 
like amylose under known conditions ; if the author’s 
statements regarding the crystallisation into spherites of 
inulin and amylodextrin and other bodies in a viscous 
matrix can be extended to the case in point—where the 
protoplasm of the amyloplast acts as the viscous matrix—- 
he has certainly made out a strong case, for all the 
ordinary physical properties of porosity, behaviour to 
polarised light, swelling, and the stratification, striation, 
and other structural peculiarities of the starch-grain are 
as easily explained if the unit of structure is a ¢richite 
as where it is assumed to be a wiice//a. 

Since it is as yet impossible to artificially crystallise 
the amylose composing the chief part of a normal grain, 
into the spherical shape, however, the war of discussion 
will no doubt rage around this point ; in the meantime, 
Meyer has unquestionably marshalled his facts in heavy 
order and made out an ingenious case, the full signifi- 
cance of which can only be grasped by ploughing one’s 
way through his heavy, but, in the main, logical German. 

The phenomenon of swelling has always been a crux 
in hypotheses regarding the structure of organised bodies. 
Meyer explains it as due to the /richites of B-Amylose— 
the principal constituent of the normal starch-grain— 
absorbing water, and themselves swelling. In other 
words, the water dissolves in the crystals. 

It should be noted, however, that Meyer distinguishes 
sharply and emphatically between Porenguel/ung, where 
water is merely imbibed between thecrystals,and Lésungs- 
guellung, where the water is taken up by the crystals ; 
and he here emphasises what may be a useful distinction 
in questions of imbibition. It is, of course, Lésungs- 
guellung which initiates the disorganisation of the grain. 

In the discussion of the question as to the growth of 
the starch-grain, the author points out that the latter may 
grow in chromoplasts, as well as chloro- and leuco- 
plasts, and that the grain ever impinges on the cyto- 
plasm—it is always completely surrounded by a layer, 
however thin, of its plastid so long as the cell lives ; he 
makes this seem probable, but it is impossible to prove 
it in some instances. In any case, the reader will find 
some pretty staining methods brought to bear on the 
point. 

Of course the grain grows by apposition, and the 
thickness of the layer deposited depends on that of the 
protoplasm in contact at the place. On the whole, 
indeed, the laws of growth and stratification are those 
laid down by Schimper and Strassburger, though Meyer 
adds a good many facts as to the initiation and growth 
of both simple and compound grains, and has devised a 
new nomenclature and classification of the various kinds 
of starch-grains which, complete and exhaustive though 
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it appears, we confess does not seem to meet the require- 
ments of clearness and simplicity so fully as could be 
desired. 

One of the most ingenious chapters in the book is 
that on the solution of the grains in the cell, and the 
significance of fissures and pores for the attack of the 
diastatic or other solvent. 

Space is not available for detailed remarks on the 
authors methods of examining the changes which the 
starch-grains undergo in the various organs of Adoxa, 
Hordeum, Dieffenbachia, Pellionia, Hyacinthus, Oxalis, 
&c., at different times of the year and under different 
conditions ; nor to give his views on the constitution of 
protoplasm—which we venture to think too much of the 
nature of a hastily-written note, moreover not necessary 
to the subject, and far from convincing in the six pages 
(with critical sentences on everybody from Naegeli and 
Wiesner to Biitschli interspersed) devoted to it. Put 
briefly, Meyer regards protoplasm as a peculiar emulsion, 
and therein agrees essentially with Berthold ; whereas 
the elements of cell-walls and starch-grains are as truly 
crystallised out as is calcium oxalate. 

The experiments showing that the position of the 
layers of the starch-grains can be altered by changing 
the position of the organ in which they are growing, and 
that the alternation of day and night is expressed in the 
thickness and density of the layers—that the layers are 
“diurnal layers”—in effect (pp. 268-271) are well worth 
attention, however, as indeed are very many others of 
the difficult experimental points brought out towards the 
end of the book. 

That the questions centering around the starch-grain 
have not reached finality, is obvious, but that Meyer has 
contributed a valuable attempt to set some of them at 
rest, must be admitted by all who read his monograph. 
It bristles with debatable points, and there are some 
annoying faults—e.g. the frequent references to figures 
and titles in the text without sufficient clues, and to 
chapters ahead of the reader ; but that does not weaken 
the fact that his results stimulate the reader to some 
close thinking, and his critical compilation of the history 
and literature of the subject alone makes the book 
necessary to all working botanists. 

H. MARSHALL WARD. 


APPLIED METEOROLOGY. 

Weather and Disease. A Curve History of their Varia- 
tions in Recent Years. By Alex. B. MacDowall, M.A., 
F.R.Met.S. (London: The Graphotone Co., 1895.) 

HE systematic study of climatic conditions in 
connection with the fluctuation in the public health, 

is one which has only recently been undertaken, but 
which already promises results of a most interesting and 
important character. Apart from the inherent interest 
of the subject, which must indeed be apparent ; the study 
offers, like observations in phenology, the prospect of 
great practical value. The work of weather forecasting 
is at present so wanting in accuracy, and there is so 
little promise of progress in this direction, that practical 
meteorologists might be tempted to despair, and the 
general public be led to imagine that the vast stores of 
records which have been accumulated were destined to 
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remain fruitless for an indefinite time. The application 
of meteorology to related subjects in general, and to 
hygiene in particular, may thus be considered doubly 
welcome. 

Mr. MacDowall’s primary object, in the publication 
before us, is to represent the variations which certain 
elements of the weather, and the mortality from certain 
common diseases have undergone during recent years, 
and it may be to find a connection between the two. 
The mode of representation which the author has 
adopted is the one now commonly in use of plotting 
curves on ruled paper, by adjoining points, the ordinates 
of which are determined by the two quantities to be 
related, one of which generally refers to date. These 
curves have as a rule been subjected to a process of 
smoothing, which, by recording the average of every five 
or ten (as the case may be) consecutive values, eliminates 
the fluctuations of short duration, while preserving the 
more gradual and lasting variations. The great advantage 
which this method possesses is, it is hoped, to enable 
the eye at once to detect the more salient features of a 
general tendency, without the mind being distracted by a 
mass of details which may be, for the purpose in 
view, absolutely useless, In this way, within the compass 
of some twenty curves, the author exhibits the general 
tendencies which have controlled the principal and most 
interesting features of the weather ; while a further sixteen 
curves show the fluctuations which have taken place in 
the most important zymotic diseases. 

If we have any fault to find with a very excellent 
purpose, on the whole admirably carried out, it would 
be to remark that the curves would be better if drawn 
on a larger scale. This would have increased the expenses 
of production, but the result would be clearer. It would 
have been of advantage, too, if the numerical details, from 
which the curves have been drawn, had been given ; then 
any one interested in a particular inquiry could have easily 
constructed the curve to any desirable scale. This point is 
of particular importance if the reader wishes to know 
what is the “ probable error” of any point on the smoothed 
curve, or, in other words, what is the degree of reliance 
to be placed upon the process of smoothing. For instance, 
a comparison is instituted, or at least suggested (p. 63), 
between the curves representing the mortality from 
diarrhoea and dysentery, and that showing the mean 
temperature for July at Greenwich. ‘There is apparently 
some resemblance between the two, but the probable 
error of either curve may be greater than this apparent 
agreement. If the solution of a system of equations of 
condition, to which these curves may be compared, 
yield the quantity sought, accompanied by a probable 
error as large as the unknown itself, great hesitancy is 
experienced in accepting the result as a satisfactory 
solution. 

Mr. MacDowall’s aim is apparently a modest one: 
for the most part he is content to leave his graphic repre- 
sentations of both kinds of records to speak for them- 
selves, and invites the reader to study them independently, 
and to follow up any point which they may suggest. The 
author’s own notes are not copious, but they are clear, 
interesting, and concise. Some of the curves, too, are 
very instructive. The opponents to compulsory vacci- 
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curve tracing the mortality from small-pox through the 
last two centuries. The steady and consistent improve 
ment in the twenty years following the introduction of 
vaccination, in 1798, pleads eloquently in favour of the 
process. The great decrease shown in the number of 
deaths from scarlet fever may be misleading, if it be not 
compared with the sad and alarming increase in the 
mortality from diphtheria. Previous to 1859, these two 
diseases were not separately registered in the Registrar 
General’s Reports ; but if the two curves be combined, 
the mortality from neither has conspicuously varied. 

The book, small as it is, appears to have been care- 
fully compiled, and must have involved a considerable 
amount of labour in its production. It should certainly 
be consulted by those who are interested in the relations 
between meteorology and hygiene. ww. £. P. 


OUR BOOK SHELF. 


Popular History of Animals for Young People. By 
Henry Scherren, F.Z.S. Pp. 376. (London : Cassell and 
Co., Limited, 1895.) , 

WHAT would have been said a few years ago of a popular 

history of animals of which the opening chapters were 

devoted to man and his resemblance to other members 
of the Order Primates? In the days when it was the 
fashion to place man in a separate order of Bimana, 
while the man-like apes were called Quadrumana, the 
mere idea of including the human race in the animal 
kingdom would have raised a storm of indignation. 

Yet here we have a book, intended for a popular public, 

in which the principle of relationship is fully recognised, 

and man is assigned his proper place in nature. Thus 
do the scientific ideas which are anathema of one genera- 
tion become the accepted truths of the next. 

One of the features which distinguish this book from 
most of the legion of popular works on natural history 
published in recent years, is that common names of 
animals are used throughout, and no attempt is made 
to familiarise the reader with the nomenclature of scientific 
zoology. This fact will endear the book to all who like 
to learn a little about the habits of animals, but have 
no desire to know any details. For such readers the 
present volume is admirably suited; it is full of read- 
able anecdotes about animals, and is illustrated with 
thirteen coloured plates, as well as numerous figures in 
the text. Most of the illustrations, both coloured and 
plain, are old friends, but a few have been reproduced 
from photographs. We think the volume will be suc- 
cessful as a prize-book and as a book for general 
readers. 


Simple Methods for Detecting Food Adulteration. By 
J. A. Bower. Pp. 118. (London: Society for Pro- 
moting Christian Knowledge, 1895.) 

THE author describes a number of simple tests for de- 

tecting common adulterations in articles of food. In the 

main, the tests described can only be carried out by 
means of a fairly good microscope, so they are quite 
beyond the ordinary householder until he provides him- 
self with such an instrument, and educates himself in 
the use of it. Of the thirty-six illustrations in the book, 
twenty-eight represent microscopic views of various sub- 
stances, and it will be of little use for any one to set 
about detecting fraud until he is perfectly familiar with 
the varying appearances exhibited not only in the illus- 
trations, but by actual specimens mounted on slides. 

Possibly the book will induce young people to determine 

specific gravities, and make other simple observations ; 

and if it does that, it will justify its existence. 


— 
et 
| 
+ 
We 
: 
aged 
| 
A 4 
| 
| 


= 


OcTOBER 31, 1895] 


LETTERS TO THE EDITOR. 


| The Editor does not hold himself responsible for opinions ex- 
pressed by his correspondents. Neither can he undertake 
to return, or to correspond with the writers of, rejected 
“manuscripts intended for this or any other part of NATURE. 

No notice is taken of anonymous communications.) 


Introduction of a West Indian Frog into the. Royal 
Gardens, Kew. 


A sHor? time ago Mr. W. Watson, the Assistant-Curator of 
Kew Gardens, informed me that he had noticed for several years, 
in some of the hot-houses, specimens of a small frog, which, 
hiding away during the day among the pots and orchid-baskets, 
enlivened the quiet evenings with their shrill, whistling notes. 
Suspecting that this frog must be a foreign importation, I asked 
the Director to allow some of the specimens to be caught, and 
some days ago I had the pleasure of receiving three specimens 
in excellent condition. 

The frog is Hylodes martinicensis, a small arboreal species, 
distributed over, and common in, many West Indian Islands 
(Martinique, Porto Rico, St. Vincent, Dominica, Barbadoes, &c., 
and possibly in Trinidad). Mr. Watson recollects that he 
observed it first some ten years ago, that he lost sight of it for 
some time, but that it reappeared about four or five years ago. 
Taking into consideration the few facts with which we are 
acquainted as to the reproduction of this frog, it seems most 
probable that several specimens of both sexes were, on more 
than one occasion, accidentally introduced in Wardean cases. 

However that may be, it is evident that the frogs have freely 
propagated since their introduction. At present they are most 
numerous in the propagating houses, in which the temperature 
ranges between 80° and 100’, sinking in winter at times to nearly 
60°. Accompanying Mr. Watson one evening, I heard from 
several points the call of the frogs, which somewhat resembled 
the piping of a nestling bird; and guided by the sound, I had 
soon the pleasure of seeing one of them clinging to the side of a 
glass-case. 

There is nothing extraordinary in the accidental importation 
of individuals of a tropical species of frog into Europe ; but it 
is an interesting experience, that the species should have 
permanently established itself. This is owing, in the first place, 
to the favourable conditions under which it found itself placed, 
and, secondly, to the peculiar mode of its propagation. 

Hylodes martinicensis, and probably the majority of its 
congeners, does not spawn in water, but deposits from fifteen 
to thirty ova on leaves in damp places. After a fortnight the 
young frogs are hatched in a perfect form, having passed through 
the metamorphosis within the egg, thus escaping the vicissitudes 
and dangers to which they would have been exposed during the 
progress of the usual Batrachian metamorphosis. 

This instance of the acclimatisation in Kew Gardens of 
the **Coqui” (as the frog is called in Porto Rico) is unique 
in Batrachian life at present. I trust that the little guest may 
jong flourish where it has found such a congenial home, and 
where it usefully aids in the destruction of plant-eating insects 
and wood-lice, of which I found great numbers in the stomach 
of a specimen. If at a later period a nest with ova were 
discovered, Mr. Dyer would delight the heart of embryologists, 
to whom the opportunity of examining fresh ova of this frog 
would be most welcome. ALBERT GUNTHER. 

Kew, October 20, 


The Cause of an Ice Age. 


Ir appears to me that the position taken up by Sir Robert 
Ball in his book, ‘‘ The Cause of an Ice Age,” is seriously mis- 
represented by Sir H. Howorth in one paragraph of the criticism 
which appears in NATURE of October 17. Sir H. Howorth says, 
that the fact of the invariability of the ratio of the heat received 
by our hemisphere in summer to that received in winter cannot 
be the cause of variability in climate ; ‘if, as we are told in the 
book over and over again, this particular proportion (63 : 37) is 
the cause of the Ice age, we must be living in an Ice age now, 
and we must always have been living in an Ice age.” Now it 
is nowhere asserted by Sir Robert Ball that the invariability or 
the magnitude of this ratio is the cause of an Ice age, but it is 
very clearly explained that he assumes the cause of an Ice age 
to be a particular range of positions of the line of equinoxes com- 
bined with a high value of the eccentricity of the earth's orbit, 
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and that the fact that the above ratio is 63 : 37, and not unity, as 
appears to have been supposed to be the case, is relevant only 
so far as it inclines us to regard the changes of climate due to 
the causes just mentioned as much greater than we might other- 
wise have regarded them. 

It seems obvious that a large value of the eccentriclty con- 
temporaneous with a favourable position of the line of equinoxes 
will correspond to some change in climate. | Whether this cause 
is a dominant one, or even an important one, in its effect on 
climate, is of course an open question, and one upon which I 
express no opinion. Sir Il. Howorth thinks that Sir Robert 
Ball has inadequately recognised the fact that the ratio of heat 
received in summer to that received in winter by one hemisphere 
has been calculated by Wiener. I find, however, on page 90 
(second edition), the following reference to Wiener’s work. 
** They depend on the mathematical calculation given for the 
first time, I believe, by Wiener in his work, ‘‘ Zeitschrift der 
Oesterreichischen Gesellschaft fiir Meteorologie,” vol. xiv., 
1879, p. 129. . . . My chief object is to emphasise the relation 
of these calculations made by Wiener to the astronomical 
theory.” Wiener’s work is also mentioned in the preface. 

On the general question as to the adequacy of Croll’s theory, 
with or without the fact which Sir Robert Ball adduces solely 
with a view of strengthening that theory, I express no opinion ; 
it seemed to me, however, that in fairness, some of the remarks 
made by Sir H. Howorth required refutation. 

Christ’s College, Cambridge. E. W. Hopson. 


Green Oysters. 


ONLY to-day I,was able to read Prof. Lankester’s letter 
(NATURE, May 9, 1895), and wish to reply briefly. My note in 
Monitore Zoologico was simply a preliminary communication ; the 
proofs of my assertions will be given 2 extenso in a paper which 
will soon be published. My conclusions in that part which may 
interest the previous labours of Prof. Lankester may be briefly 
expressed as follows :— 

(1) My observations have always been made on true ujlres 
de Marennes. 

(2) I believe that Prof. Lankester must have overlooked the 
recent works on the histology of Molluscs by Janssen, Rawitz 
and others, or he would have seen that his ‘‘ gland cells” are 
the becherzellen, cellules calictformes of the authors quoted ; 
which are inside the branchial epithelium, and not on its surface, 
and never can be considered wandering, nor can they have 
amceboid movements. It would be strange, therefore, to con- 
sider such ‘‘ gland cells” as similar to the amecebocytes of the 
blood ! 

(3) Prof. Lankester says that the ‘*‘ gland cells” contain green 
granules in the Marennes oysters, but this is entirely due to an 
optical illusion; if one examines a fresh piece of branchial 
lamella of the green huitre de Marennes, the “gland cells” 
appear green, but if these cells be separated from the epithelium, 
one finds that they are always colourless, and that they appeared 
green because they are surrounded with green matter. Making 
careful sections of the branchial lamellz or the labial palps, one 
finds clearly : (2) that the gland cells are never green ; (4) that 
the superficial epithelium is green ; (c) that some amcebocytes 
and large masses included in the epithelium are also green. I 
am ready to furnish Prof. Lankester with microscopical pre- 
parations showing what I assert. 

(4) The green of the Marennes oysters is not a hurtful sub- 
stance which must be got rid of, and it is incorrect to imagine 
a defensive phagocytosis performed by amcebocytes. To me it 
is quite obvious that the green colouration is merely due to a 
true assimilation of nutritive substance which takes place through 
the agency of the epithelium in some portions of the intestine 
and in the branchial lamellz. And no doubt it is the amcebocytes 
who carry the green substance, assimilated from the epithelium, 
to the liver. I am quite aware that these results of my researches 
are new, and it is for this reason that in commupicating them to 
the Afonttore Zoologico 1 noted that they are of some importance 
to our further knowledge of the physiology of mollusca. 

(5) It is a mistake to believe that the oysters are green because 
they feed on Navicula ostrearia ; the truth is that the alga is 
green for the same reason that the Marennes oysters are so, 
which is from the nature of the favs and clatres bottom. It is 


therefore the same substance, viz. the blue pigment ‘‘ Marennin,” 
which is found in both. 
(6) The chemical part of my work is not concluded, and I 
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fear that I shall not be able to finish that most difficult task. 

But I may note that my assertion that ‘‘ Marennin” contains 

principally iron, is based on the recent researches of Muntz and 
hatin. D. CaRAZZI. 
Spezia, Italy, October 12. 


Oxford Endowments. 


I AM surprised that my friend Dr. Hickson, whose past re- 
sidence among us lends authority to his words, should so 
greatly misrepresent facts as to say, in NATURE of October 3, 
that ‘‘the income of the [college] endowments is frittered 
away in the salaries of the heads, the stewards, the bur- 
sars, and the tutors of the pass-men,” the fact being that 
these endowments do not provide the salaries of either 
the stewards or the tutors. ‘ It is further difficult to see how 
estates can be managed without bursars, and how bursars can 
exist without salaries ; how complex institutions can work with- 
out heads, and how heads can live on nothing ; and how the 
payments to bursars and heads—the latter at least with stipends 
fixed by statute—is in any way connected with ‘the [alleged] 
unfortunate competition that exists between colleges.” 

Christ Church, Oxford. R. E. BAYNEs. 


I AM sorry that my friend Mr. Baynes should think that I 
have ‘‘misrepresented facts” in my article on the ‘‘ Linacre 
Reports.” I did not state, nor did I intend to imply, that the 
whole of the salaries of the tutors and stewards is derived from 
college endowments ; but surely it is true that in the majority of 
cases these officers are fellows of their colleges, and as such 
receive a substantial sum of money annually from the co'lege 
endowments. 

I am quite competent to understand that college estates 
cannot be managed without bursars, and that bursars cannot live 
without salaries ; but the estates of the Oxford colleges could 
be managed by less than half the number of bursars that now 
exist in Oxford—provided that they were chosen carefully from 
among those who have had some training or experience in their 
profession—and a large annual income would be saved from the 
endowments. 

As to the heads. Speaking with every respect for these 
august persons, I still feel that with judicious amalgamation 
three or possibly four heads would be sufficient to carry on the 
official work, they now perform, with efficiency and dignity. 

I should exceedingly regret if any remarks of mine should 
give offence to my friends in Oxford ; but I never hesitated to 
express my opinion there or in Cambridge, that the independence 
of the colleges means a fearful waste of their endowments ; and 
until, by Act of Parliament, a suitable amalgamation of these 
institutions is brought about, there will be little margin left for 
the endowment of research and the payment of those engaged in 
pure scholarship. SyDNEY J. Hickson. 


Late Leaves and Fruit. 

HERE, many of the roadside lindens have cast their summer 
foliage, and put forth a garniture of new leaves ; these are fully 
grown, and bear the vivid tint of spring. In this city, on the 
11th inst., well-grown open-air strawberries were on sale in the 
fruiterers’ shops. The quantity altogether amounted to several 
bushels. J. Ltoyp Bozwarp. 

Worcester, October 19. 


THE CENTENARY FETES AT PARIS. 
HE latter part of last week has witnessed the cele- 
bration of the first centennial anniversary of the 
foundation of the Institut de France. Paris was certainly 
not at its best, as far as meteorological features were con- 
cerned ; the weather offered nothing “ Queenly ” or “ Pre- 
sidential” in its demeanour, and upon the whole was 
what it generally is at this time of the year—unpleasant, 
wet, and cold. But it hardly interfered with the proceed- 


ings and festivities, and we trust none of the generally 
aged guests of the Institute will be any the worse in 
health for their rapid visit to Paris. 

A large number of foreign associates and corresponding 
members had promised to come ; and the occasion was 
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such a remarkable one, that we print in full the list of 
acceptations. Of the Académie des Inscriptions et Belles- 
Lettres, the Associés étrangers present were MM. Ascoli, 
Helbig, Max Miiller, Whitley Stokes ; while the Corre- 
spondants present were M M. Bailly, de Beaurepaire, Blade, 
Blancard, Champoireau, Chevalier, Comparetti, Delattre 
(le Pére), De Smedt, Sir John Evans, Goeje, Gomperz, 
de Grandmaison, loret, Kern, Merlet, Millardet, Naville, 
Radloff, Saige, Sauvaire, Windisch. In the Académie 
des Sciences, the Associés étrangers who attended were 
Lord Kelvin and Dr. Frankland ; and the Correspondants 
were MM. Amagat, Arloing, Backlund, de Baeyer, Bayet, 
Bergh, Bichat, Blondlot, Brioschi, Cannizaro, Considére, 
Crova, Engelmann, Sir Archibald Geikie, Gosselet, 
Grand Eury, Haller, Herrgott, Houzeau, Kovalewski, 
Laveran, Lépine, Lie (Sophus), Lockyer, Marés, Marion, 
Masters, Matheron, Ollier, Pagnoul, Ramsay, Raoult, 
Rayet, Retzius, Sir Henry Roscoe, Sabatier, Sire, Sirodot, 
Stephan, Sir G. Stokes, Suess, Sylvester, Général 
Tillo, Treub, Vallier. In the Académie des Beaux-Arts 
there were the Associés étrangers, MM. Alma Tadema, 


| Da Silva, Gevaért, Pradilla ; and Correspondants, MM 


Bertrand, Biot, Civiletti, Cui, Cuypers, Dauhan, Deffés, 
De Geymiiller, Gouvy, Guffens, Israéls, Lanciani, Le 
Breton, Loenhoff, Marionneau, Martenot, Perrin, Ronot, 
Salinas, Salmson, Sgambati, de Vriendt, Waterhouse, 
Wauters. In the Académie des Sciences Morales et 
Politiques, the Associés ¢trangers present were MM. 
Carlos Calvo and Castelar ; and the Correspondants were 
MM. Aubertin, Babeau, Barkausen, Bodio, Caillemer, 
Ducrocq, Du Puynode, Ferrand, Lallemand, Lecky, 
Legrand, le Comte de Lucay, Molinari, Moynier, Sir F. 
Pollock, Polotsoff, Raffalovich, Stubbs, Villey Des- 
meserets, Worms. 

At one time, it had been decided to choose the epoch 
of the centennial anniversary for the transfer of Pasteur’s 
mortal remains from the vaults of Notre Dame to their 
final resting-place at the Pasteur Institute. The plan 
was not carried out, and it was better so. The frame of 
mind which is suitable for festivities is not so for a 
funeral, and it would not have been in good taste to 
mingle the one with the other. The plan was dismissed 
after short, but wise, reflection. The festivities were 
carried out in strict accordance with the announcements 
made, and published in NATURE. 

On the first day, the 23rd, a religious service was 
celebrated in Saint Germain des Prés, in memory of all 
members of the Institute deceased since its foundation, by 
Monseigneur Perraud, Bishop of Autun, a member of the 
Académie Frangaise, and a very distinguished writer and 
philosopher. It must not be thought that, even in the 
land of Voltaire, all men of science consider atheism as 
“the” proper form of philosophy. The Institute is very 
conservative, and whatever opinions most members 
may hold concerning religion and dogmas, every man 
has his own conception of the universe, more or less, 
and entertains “son petit religion 4 part soi,” as a witty 
German princess put it, in her own barbarian French. 
This first ceremony was largely attended, although more 
national than international in character. The real general 
opening of the celebration took place the same day at 
2 p.m., when the foreign associates and correspondants were 
received and entertained in the salon of the Institute by 
the members of the latter. Each /vité was announced 
by the Auissiers, and after having been introduced to the 
masters of the house, joined his own personal friends and 
acquaintances in pleasant conversation and numerous 
introductions to fellow-workers of every land. The 


| masters of the house were M. Ambroise Thomas (the 


author of J/ignon), member of the Académie des Beaux- 
Arts, and for this year President of the Institute, assisted 
by MM. Maspero, Marey, Léon Say, Count Delaborde. 
delegates of the four other Academies. The last function 
of the day was a general reception of all members, 
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associates, and correspondants by the Minister of Public 
Instruction. The reception-rooms of the Ministry had 
been very elegantly adorned for the purpose. A whole 
series of tapestries—from the celebrated Gobelins manu- 
factory—illustrating Don Quichotte’s life, after the pic- 
tures by Coypel, decorated the walls of a large hall 
which had been built for the purpose, at the end of 
which a stage had been erected. M. Poincaré, the 
Minister, received most cordially his guests, who com- 
prised, besides the members of the Institute, a 
large admixture of very different elements, among 
which political men were predominant. A_ very 
pleasant evening was provided by the singers and 
actors, among which were the best of the Opera and of 
the Théatre Francais, and by the excellent orchestra of 
the Opera. 

On the next day (Thursday, 24th)a general meeting 
was held in the large hemicycle of the new Sor- 
bonne, so splendidly decorated by the paintings of 
Puvis de Chavannes. The President of the French 
Republic was present with such Ministers as were not 
professionally detained at the Chambre des Députés, and 
after the overture of Méhul’s /osepi—M¢hul was the first 
composer who belonged to the Institute—three speeches 
were delivered. M. Ambroise Thomas began, and was 
short. M. Jules Simon came next, but, as his voice is 
weak, he could not possibly make himself heard in more 
than a small fraction of the hemicycle. M. Poincaré, the 
Minister of Public Instruction, spoke last, and very 
appropriately. This long ceremony ended with a frag- 
ment of Mors e¢ Vita, of Gounod, played by the 
orchestra of the Opera. 

In the morning a short reception took place at the 
Elysée, where the President of the Republic received 
the foreign members of the Institute. The foreign asso- 
ciates and correspondants, to the number of fifty-five, 
were presented to President Faure by the office-bearers 
of their respective Academies. The President wel- 
comed them, and held a short conversation with each, 
and M. Gaston-Boissier presented him with three 
volumes containing the minutes of the Institute since its 
foundation. 

In the evening a banquet took place at the Hétel Conti- 
nental ; two hundred and fifty members were present. 
After two short “after-dinner” speeches by M. Ambroise 
Thomas and M. Poincaré, M. Max Miiller, acting as spokes- 
man for all the foreign members and associates, proposed 
the health of the Institute, “which, alone, remains unaltered 


things have changed during this century,” in very excel- | 


lent terms. Most happily inspired was Lord Kelvin in 
his address. The very cordial and sympathetic expression 
which the Royal Society gave to its feelings in 


its address to the Institute, was received with much | 


satisfaction, and the few words which closed the 
orators speech went to the heart of all Frenchmen: 
“ Personally, | cannot express how much I appreciate 
the great honour you have done me in electing me among 
the associates of the Institute. But I owe to France an 
even greater debt. She has been, truly, the a/ma mater 
of my scientific youth, and has inspired my admiration 
for the beauty of science, which during my whole life has 
kept me chained in her service. It was Laplace who 
initiated me into celéstial mechanics, and a few years later 
the venerable Biot led me by the hand and introduced me 
to Regnault’s laboratory. To Regnault and Liouville I shall 
eternally be grateful for their kindness towards me, and 
for the solid teaching they gave me, in 1849, on experi- 
mental physics and mathematics. M. President of the 
Institute, gentlemen, I thank you with all my heart. 
From what I have said, you will understand why I con- 
sider with perfect gratefulness France as the a/ma mater 
of my scientific life.” Lord Kelvin spoke with his heart 
as well as with his reason, and the great applause which 
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followed his speech must have told him that he had made 
no mistake in doing so. 

The 25th was devoted to an afternoon in the Théatre 
Frangais ; the programme, to be sure, was of somewhat an 
austere character. The Cid, the Ecole des Femmes, 
and the Femmes Savantes were exceedingly classical 
and sedate. . . . though, what might have been put in 
their place we could hardly decide, and classics were 
probably more suitable for an audience comprising a large 
number of foreigners than some modern play, where 
the finesses might have been a little too subtle and 
delicate. A very nobly-felt and worded poem by Sully 
Prudhomme—the most philosophical of French poets of 
the period—was read by Mounet-Sully, the doyen, the 
veteran of the French theatre. In the evening a recep- 
tion was held at the Elysée by the President, who most 
graciously shook hands with the foreign members who 
had already been at the Elysée in the morning. The 
members of the Institute were all but lost in a crowd 
of political men, senators, deputies, officers, and 
functionaries who had been invited to meet them. 

The last act was a visit to the magnificent residence 
of Chantilly, to the Duc d’Aumale. A special train 
left the Northern Railway Station at 11.15 a.m., carrying 
239 members, and at Chantilly eleven large vehicles trans- 
ported the whole assembly to the chateau, through part 
of the woods, the race-course, and the stables. The 
Duke, who had hardly recovered from an attack of gout, 
had to receive his guests sitting in a rolling-chair, and 
received them most cordially. Lord Kelvin and other 
members of the British contingent had some con- 
versation with the Duke in English, and the afternoon 
was devoted to inspection of the residence itself, which 
has been splendidly enlarged and embellished by the 
present proprietor, and to the surrounding grounds. The 
whole of Chantilly and of its contents, as we have already 
said, has been bequeathed by the Duke to the Institute. 
This represents nearly £2,000,000, exactly 43,000,000 
francs. As the Institute owns already some 25,000,000 
francs (£1,000,000), at the death of the Duke the whole 
amount will be of some 70,000,000 francs (under 
£3,000,000). The whole Institute distributes over 
725,000 francs in prizes each year. 

And now the festivities are over, and most of the 
Institute’s guests have gone back to their home or 
country—may their remembrances be pleasant. They 
have met some of their fellow-workers, and new friend- 


. — } | ships have been formed. Such meetings are profitable. 
and immovable in its renown and glory, while so many | 


While ill-feeling between nations are being daily sug- 
gested and excited by the incautious and ill-advised 
prose of a number of irresponsible men, it is well 
that occasionally the heads and lights of different 
countries should meet and mingle together. Knowing 
each other better, appreciating each other, united by a 
same bond to a same faith, they may, by their influence, 
help to further the advent of the reign of reason and 
goodwill. A great number of men, like Moses, have 
already expired in view of the Promised Land ; and 
doubtless many more will do the same. The Promised 
Land seems very remote, and hardly “promised.” But 
this is no reason for not doing what should be done, and 
international assemblies of the “best of the land” cannot 
fail to exert a useful influence. 
HENRY DE VARIGNY. 


This account of the /étes would be incomplete if we 
did not give M. Jules Simon’s discourse on the Institute, 
the delivery of which formed the central feature at the 
meeting in the Sorbonne. As M. Jules Simon is the 
foremost French orator, and his style is remarkable not 
only for its brilliancy but for its terseness, we give the 
whole oration as it was delivered. 
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MEssizURS,—Quand le général Bonaparte prit le com- 
mandement de larmée d’Egypte, il signa aussitét de la 
facon suivante ses proclamations et ses ordres: ‘* Bonaparte, 
général en chef, membre de l'Institut,” ‘‘ bien siir, disait-il, 
d’étre compris du dernier tambour.” 

L’Institut n’avait pas trois ans. II a fait depuis ce temps-la 
quelque bruit dans le monde. Je ne puis donc me flatter 
«apprendre & personne sa courte et glorieuse histoire. Je la 
résumerai en quelques mots pour nous réjouir en commun de 
ses grandeurs et non pour nous en instruire. 

Les grandes assemblées qui prirent en mains le sort de la 
France 4 la fin du XVIII¢ siécle eurent dés leur premier jour 
Vinstinct révolutionnaire. Elles ne se proposérent pas pour 
but de conserver les institutions existantes en les améliorant et 
en les purgeant de leurs abus ; elles firent partout table rase, et 
quand elles eurent tout renversé, elles s’occupérent, en liberté, 
de tout reconstruire. 

Les académies avaient largement contribué 4 l’'avénement de 
ia Révolution. A peine eut-on passé de la théorie a l’action 
qwelles trouvérent qu’on allait trop loin. Elles avaient vorlu 
réforme? ; on ne songeait plus autour d’elles qu’a détruire. La 
Révolution, de son cdété, fit comme toutes les revolutions: elle 
oublia ce qu’on lui avait donné et sjirrita de ce qu’on lui 
refusait. 

Elle se borna d’abord a des mesures malveillantes. 

L’Assemblée constituante vota avec hésitation et provisoire- 
ment pour une année, en accompagnant son vote d’aigres 
reproches, les subventions que le Comite des Finances demandait 
pour les corps littéraires.! La Convention frappa les grands 
coups. Elle défendit d’abord de pourvoir aux siéges vacants, 
et enfin, en aotit 1793, elle supprima ‘‘ toutes les académies et 
sociétés littéraires patentées par la Nation.” 

On a souvent remarqué que cette méme révolution qui avait 
supprime toutes les académies créa l'Institut, qui est une 
académie. Ce n’est pas versatilité dans les assemblées. La 
pensée de créer de toutes pieces une académie nouvelle était 
contemporaine de la résolution prise d’en finir avec les académies 
anciennes. 

L’Assemblée constituante avait chargé Mirabeau de lui sou- 
mettre le plan d’une académie nationale. Mirabeau appela 
Chamfort qui était en querelle avec l’Académie francaise. 
Chamfort écrivit une violente diatribe et prépara un projet que 
Mirabeau n’eut pas le temps de lire a la tribune. 

Les projets se multipliérent sous la Convention. Condorcet, 
d@’Alembert, Daunou, Talleyrand, tous ceux qui avaient le souci 
des grandes choses, apportérent leur contribution. On dit que 
Talleyrand accepta la paternité d’un projet enti¢rement rédigé 
par labbé Desrenaudes, qu'il avait eu pour vicaire général a 
Autun et que nous avons connu membre du Conseil de I’ Instruc- 
tion publique. Talleyrand était de ceux qui peuvent se passer 
d'un secrétaire ; mais la tradition est ancienne et persistante. 

Tous les auteurs de projets ont réclamé a l’envi le titre glorieux 
de fondateurs de l'Institut. La vérité historique exige que l’on 
écrive un autre nom en téte de cette liste d’honneur, et ce nom 
est celui de Richelieu, fondateur de l’ Académie frangaise. 

Nous sommes plus justes aujourd’hui que ne l’ont été nos 
péres. Notre admiration pour les grandes ceuvres de la Révolu- 
ticn ne nous cache pas les gloires de la monarchie, qui sont les 
gloires de la France. Nous fétons le centenaire de I’Institut de 
France, mais il ne nous en coitite pas d’associer 4 ’honneur de 
cette journée le fondateur ou les fondateurs des académies dont 
l'Institut a regu P’héritage, Louis XIII et Louis XIV, Richelieu, 
Séguier, Colbert. L’Institut existe depuis le 25 octobre 1795 ; 
mais les académies qui le composent remontent a 1635. Assuré- 
ment l'Institut de France, depuis sa fondation, compte dans ses 
rangs un nombre considérable @hommes illustres. J’en veux 
citer quelques-uns, avec le regret de ne pas les citer tous: 
Chateaubriand, Lamartine, Victor Hugo, Alfred de Musset, 
Alfred de Vigny, Guizot, Cousin, Thiers pour I’Académie fran- 
aise; Monge, Berthollet, Lagrange, Laplace, Lavoisier, 
‘resnel, Ampére, Arago, Cuvier, Geoffroy Saint-Hilaire, 
Cauchy, Chasles, Claude Bernard pour |’ Académie des Sciences ; 
Daunou, Victor Le Clerc, Littré, Boissonade, Hase, Naudet, 
Burnouf pour I’ Académie des Inscriptions ; Louis David, Ingres, 
Delacroix, Meissonier, David (d’Angers) pour l’ Académie des 
Beaux-Arts. 

4 Pour |’ Académie frangaise, 25,217 livres, plus 1,200 livres pour un prix & 
donner ; pour l’Académie des Belles-Lettres, 43,908 livres ; pour Académie 


dies Sciences, 93,458 livres; ces deux Académies devaient aussi décerner 
chacune un prix de 1200 livres. 
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J’avais arrété 1a cette liste de nos gloires contemporaines pour 
obéir a la loi qui m’est imposée de ne prononcer le nom d’aucun 
vivant ; faut-il que je doive aujourd’hui ajouter le nom d'un 
homme que j'ai connu il y a plus de cinquante ans, 4 I’Ecole 
normale oi il était éléve, ott j’étais professeur, qui était notre ami 
a tous, car on ne pouvait le connaitre sans l’aimer, et qui était 
avant tout l’ami et le bienfaiteur de l’humanité : le nom immortel 
de Louis Pasteur? Les votites de cette salle gardent l’écho des 
acclamations qui l’accueillirent quand il vint, a cette place méme, 
recevoir les hommages du monde savant. L’humanité, ce jour 
la, fut reconnaissante et juste. 

Ainsi l'Institut de France a eu, dés son premier siécle, une 
magnifique floraison de grands hommes. Nous sommes fiers de 
nos gloires nouvelles; mais nous gardons pour nos gloires 
séculaires un culte reconnaissant et filial. Nous ne renongons ni 
a Corneille et Racine, ni a Boileau, ni 2 La Fontaine, ni a 
Bossuet, ni 2 Voltaire, ni 4 Montesquieu, ni a Buffon, ni a 
Clairaut, ni 4 d'Alembert, ni 4 Huyghens, ni a Mariotte, ni a 
Mabillon, ni 4 Rollin, ni a Turgot, nia Lebrun, ni 4 Mignard, 
ni a Lesueur, ni & Philippe de Champagne, ni a Mansart, ni a 
Soufflot. 

Messieurs, le drapeau aux trois couleurs est toujours pour nous 
**le drapeau chéri” ; c’est lastre de la liberté et de la civilisa- 
tion ; mais nous suivons avec amour et orgueil le drapeau blanc 
fleurdelisé remontant les ages jusqu’au siécle qui fut le grand 
siécle et qui reste par excellence le siecle frangais. 

C’est le 29 janvier 1635 que I’ Académie francaise recut sa con- 
sécration officielle. L’Académie des Beaux-Arts eut le méme 
honneur en 1648, Académie des Inscriptions en 1663 et 
l’ Académie des Sciences en 1666. 

Il ne suffit pas d’avoir restitué la création des académies a 
Louis XIII et a Richelieu, il faut remonter jusqu’a Conrart. La 
premiére en date, I’ Académie frangaise, est, comme beaucoup de 
grandes choses, due 4 linitiative privée. Conrart n’était rien. 
Il n’est rien devenu. Il n’est célébre que par son silence: un 
genre de célébrité créé tout exprés pour lui par Boileau. C'est 
lui qui eut Pidée de donner un réglement & une compagnie qui se 
réunissait tour a tour chez chacun de ses membres pour parler de 
littérature. Ils étaient neuf en le comptant. De petits hommes, 
dit Voltaire, d’un ton dédaigneux. Des hommes obscurs, dit-il 
ensuite en parlant des premiers académiciens au nombre de 
vingt-huit qui recurent ce titre aprés les lettres royales de_ 1635. 
Sans doute on n’eut pas sur-le-champ un Corneille ou un Racine 
a introduire dans Académie. I fallut attendre douze ans pour 
Corneille, trente-six ans pour Bossuet, trente-sept ans pour 
Racine, quarante-neuf ans pour La Fontaine et Boileau. 
L’assemblée se garnissait de grands hommes peu 4 peu. Elle ne 
devait jamais avoir quarante grands hommes. Aucune assem- 
blée en aucun temps et chez aucun peuple ne pourra en avoir a 
la fois qu'un nombre trés limité. Ceux que Voltaire appelle de 
petits hommes ne sont peut-étre pas aussi petits qu’il le croit. 
Ils semblent petits 4 la postérité ; ils étaient grands pour leurs 
contemporains. Apprenons, ne fit-ce que par prudence, a re- 
specter les hommes d’élite qui ne sont ni des Voltaire ni des 
Moliére. On ne peut pas, et on ne doit pas se tromper sur les 
hommes de génie ; on peut hésiter sur le choix entre les hommes 
vraiment supérieurs sans étre grands, ceux que j’appellerai les 
hommes distingués dans le genre médiocre. HM 

C’est un honneur pour la société éclairée du XVII siécle 
Vavoir sur-le-champ attaché de l’importance cette réunion de 
quelques hommes de goitit, qui ne s’occupaient entre eux ni de 
religion ni de politique, et parlaient uniquement des lettres et 
des ouvrages de lesprit. L’amour des lettres est resté un des 
caractéres de notre genie national. Dés que le public fut admis 
aux réceptions de I’Académie francaise, il y courut. Quand elle 
ouvrit en 1702 ses portes aux femmes pour ces jours-la, les 
femmes affluérent. L’Académie n’a eu garde de renoncer a cet 
usage qui a pris avec le temps plus de solennité. Une réception 
a PAcadémie est, par excellence, un événement parisien. Il 
faut y avoir assisté ; il faut avoir son avis sur les deux discours. 
On attache moins d’importance aux séances les plus passionnantes 
de la Chambre. La fameuse coupole est un instrument de 
torture; on y étouffe, on y perd connaissance. Ces femmes 
évanouies sont un accroissement de succés pour les deux 
orateurs. Elles font penser aux corridas espagnoles, qui ne 
sont admirables, au dire de leurs ennemis, que quand un 
toréador a été tué. 

On parla de la société de Conrart au cardinal de Richelieu. 
Il avait l’instinct du grand et du stable. I] jugea que cette 
compagnie pouvait devenir une institution. I] offrit aux amis 
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de Conrart de reconnaitre officiellement*l’existence de leur 
association. Ce fut & peu prés tout ce quil offirit; “des 
privileges honorables, dit Voltaire, aucun ad utile, son. fondateur 
ne lui ayant méme pas procuré une salle d’assemblee. 

En réalité, il ne rendait 4 I’ Académie d’autre service que de ne 
pas l’ignorer, mais il pensa, et tout le monde pensa avec lui, que 
puisqu’il ne l’ignorait pas, il la gouvernait. Plusieurs des amis 
de Conrart hésitérent. Ce quils avaient cherché, c’était la 
liberté, on leur offrait I’assujettissement. Cette résistance ne 
pouvait durer; on ne résistait pas au roi, ni au cardinal, qui 
était le roi. Refuser une grace quils offraient, c’était plus que 
resister, c’était désobéir. On céda, on remercia. On exalta le 
roi et le grand ministre Richelieu qui promettait de proteger. 


VAcadémie. Le Parlement aussi eut la velléité de résister. On 
sait que l’enregistrement était alors nécessaire pour donner 
efficacité aux décisions royales. Le Parlement pouvait retarder, 
il pouvait faire des observations et méme des remontrances. A 


| comme il y avait une langue de Périclés et une langue d’ Auguste, 


et il revendiquait pour lui-méme l’honneur de cette pensée 
lorsqu’il disait : ‘‘ Le soin des Lettres et des Beaux-Arts ayant 
toujours contribué a la splendeur des Etats, le feu roi, notre 
trés honoré seigneur et pére, ordonna en 1635 l’établissement de 
lAcadémie francaise pour porter la langue, l’éloquence et la 
poésie au point de nasleation ot elles sont enfin parvenues sous 
notre regne.’ 

Je n’ai garde @insister ; je dis la pensée de Louis XIV et de 
ceux qu’on appelait dés lors les Quarante. 

Notre admiration pour nos chefs-d’ceuvre et notre langue ne 
nous empéche pas d’admirer la gloire des autres nations. Nous 


| nous sommes associés au centenarie de Shakespeare ; Goethe, 
Il y eut une autre difficulté 4 la création officielle, de | 


Schiller, Cervantés sont populaires dans nos écoles. Nul 


| n’entrera jamais sans une respectueuse et solennelle émotion 


la fin, dans les grandes occasions, on avait raison de lui par un | 


lit de justice. On n’alla pas jusqu’a ces extrémités pour la 
transformation des réunions de Conrart en Académie royale ; 
mais le Parlement manifesta sa mauvaise humeur par un retard 
dunan. Le cardinal fut obligé de faire entendre qu’il voulait 
étre obei. 

On acherché la cause de cette mauvaise volontédu Parlement. 
Il ne s’agissait pas de la création dune cour scuveraine, mais 
‘*de simples peseurs de syllabes et de jurés fabricateurs de 
mots,” comme disaient les mauvais plaisants de l’époque. 

Le Parlement, suivant Voltaire, craignit que Académie ne 
s'attribuat quelque juridiction sur la lbrairie, et ajouta cette 
clause aux lettres patentes du roi: ‘* L’Académie ne connaitra 
que de la langue frangaise et des livres qu'elle aura faits ou 
qu’on exposera a son jugement.” 

Je crois plutét que le Parlement craignait pour l'autorité qu'il 
s’attribuait en matiére religieuse et philosophique. La question 
des académies touchait la question des écoles. La théologie 
était tout prés; plus l'autorité du Parlement ¢tait contestée en 
matiére religieuse, plus il s‘en montrait jaloux. I obéissait dans 
toute cette affaire au méme esprit quiinspira plus tard la réforme 
de P Université par le président Rolland. 

Le roi, et je parle ici de Louis XV autant que de Louis XIV 
et de Louis XIII, fut constamment pour les académies un bon 
maitre, mais un maitre. Les élections durent étre soumises a 
son approbation; c'est un droit qui a toujours été conservé au 
pouvoir public; il existe encore aujourd’hui. Louis XIV 


Yexerca une fois dans une occasion tres éclatante. II voulait | 


Pélection de Boileau ; Académie élut La Fontaine. Le roi 
refusa son approbation. L’ Académie s‘empressa d’élire Boileau 
a la premiere vacance. ‘‘ A présent, dit le roi, vous pouvez 
procéder a la réception de La Fontaine.” 

Le roi intervint aussi, mais bien rarement, dans les travaux 
de PAcadémie. C'est lui, ou plutdét c’est Richelieu, auteur de 
la tragédie de A/irame, qui prescrivit cet examen du Cid 
inventé pour exalter la gloire du cardinal et dont le résultat fut 
de montrer dans tout son éclat la gloire de Corneille. Vol- 
taire, au siécle suivant, sous prétexte d’impartialité et en mélant 
Yapothéose a la critique, essaya la méme entreprise et aboutit 
au méme résultat. 

Les académiciens, un moment détournés de leurs travaux plus 
paisibles, revinrent au Dictionnaire. On ne manqua pas sous la 
Révolution de leur reprocher de n‘avoir fait ni la Grammaire, ni 
la Poétique que le roi attendait d’eux et d'avoir mené trop 
lentement le travail du Dictionnaire. 

L’Académie n’était pas si coupable qu’on le croyait. Des 
trois objets confiés a ses soins, elle avait choisi le Dictionnaire, 
qui rendait a la langue le double service d’en fixer les termes et 
den expliquer les régles par des exemples empruntés aux 
meilleurs écrivains. 

Le Dictionnaire avangait lentement. Cette lenteur fait sa 
force. Les variantes qu'il enregistre ont toutes été jugées et 
consacrées par le temps, avant de recevoir cette confirmation 
officielle. 

Le Dictionnaire est lui seul toute I’ Académie frangaise. A 
notre langue essentiellement souple et vivante, qui exprime avec 
facilité les passions et les idées 4 mesure qu’elles se renouvellent 
et qui suffit, sans néologismes, a lexposition et 4 la démonstra- 
tion des découvertes scientifiques, il donne la solidité et la 
majesté des deux langues qui ont successivement incarné la 
Grece et Rome. 


Louis XIV voulait quil y efit une langue de Louis XIV 
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dans cette église de Santa-Croce a Florence ot sont réunis, 
autour du cénotaphe du Dante, les tombeaux de Galilée, de 
Michel-Ange, de Machiavel, d’ Alfieri, de Cherubini. 

Le XVIII siécle reprochait toujours aux académies et surtout 
a l’Académie francaise, qui portait le poids des querelles parce 
quelle avait porte celui de la gloire et parce que le public 
pouvait plus facilement suivre ses travaux, d’avoir élu des 
hommes médiocres et d’avoir laissé en dehors delle des hommes 
de génie. 

Je connais deux hommes de génie qui n’ont pas été de 
l’Académie francaise, Descartes et Moli¢re. Rousseau, dont 
on prononce quelquefois le nom a4 propos des omissions de 
lAcadémie, était citoyen de Genéve. 

Deux erreurs en un siécle et demi! -Les hommes se trompent 
ordinairement plus que cela. La plupart des ouvrages de Des- 
cartes sont écrits en. latin. Le Déscours,de la Méthode, qui 
est un des grands monuments de la langue francaise, n’était 
connu que d'un petit nombre de savants et de philosophes. Le 
grand éclat de la renommée de Descartes n’a commence qu’aprés 
sa mort, quand on a enfin compris qu’il avait émancipé la raison 
humaine. Moliére avait contre lui sa profession ; on se rirait 
aujourd@’hui, avec raison, d’un tel obstacle. C’ était quelque 
chose sous Louis XIV. Messieurs les tapissiers valets de chambre 
du roi n’auraient plus voulu étre de Académie. Je ne sais pas 
ce que Moliére lui-méme aurait pensé de son élection. On était 
alors conservateurs du rang comme on lest aujourd’hui de la 
propriété. II fallut contraindre Catinat a se laisser faire maréchal 
de France. 

Quant aux autres grands hommes dont la Convention re- 
grettait si amérement l’absence, ils apartenaient a la catégorie de 
ceux que nous appelions tout a ’heure des hommes distingués 
dans le genre médiocre. Ils étaient admirés, a juste titre, par 
leurs contemporains ; la postérité a le droit de choisir entre eux. 
Dufresny, Raynal, Helvétius sont des grands hommes dont on 
blamait en 1793 lomission, et dont on blémerait aujourd’hui 
Pélection si ? Académie les avait élus. 

De tous les griefs dirigés contre Académie, le plus fréquem- 
ment invoqué était sa courtisanerie envers le roi. C’était une 
compagnie de courtisans qui pouvait, en ce genre, donner des 
lecons a tous les Dangeau. N’est-ce pas elle qui avait mis au 
concours cette question: ‘‘ Quelle est celle des vertus du roi 
qui mérite le plus d’étre louée ?” 

On était bien loin de ce style et de ces sentiments lorsque 
Grégoire, reprochant au ‘‘ bon Fénelon” d’avoir fait un traité 
sur la direction de la conscience d’un roi, ajoutait: ‘*Comme st 
les rois avaient de la conscience! Autant efit valu disserter sur 
la douceur des bétes fauves.” 

Le tort des hommes aveuglés par la passion est de vouloir 
toujours juger sans tenir compte des temps et des milieux. N’en 
déplaise aux niveleurs de 1793, Vesprit libéral qui s etait 
manifesté dans le sein de ’Académie au moment de sa création 
officielle subsista pendant toute sa durée. II s’associait chez elle 
a une admiration pour le roi dont nous ne comprenons plus la 
nature. L’Académie voyait la France dans le roi. A cette 
époque de Vhistoire, on n’était puissant qu’a condition d’étre 
dépendant. Ce qui est indiscutable, c’est que les académies 
entourées d’honneurs par la monarchie étaient devenues peu a 
peu de véritables aristocraties. Elles avaient aux yeux des 
republicains le double défaut d’étre des corporations, et des 
corporations priviléges, trés entichées de leurs priviléges. Un 
usage introduit par Colbert, ou plutét par Pabbé Bignon, son 
neveu et son représentant dans le gouvernement ‘des societés 
savantes, divisait les Académies des Inscriptions, des Sciences 
et des Lettres en trois classes d’académiciens: les honoraires, 
les pensionnaires et les éléves; ce qui constituait un privilége 
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dans le privilége. Seule l’Académie francaise avait énergique- 
ment refusé de subir l’affront de ce réglement. 

L’ Académie francaise avait toujours eu dans son sein, depuis 
sa création, des ducs, des maréchaux, des évéques, des magistrats 
de cours souveraines. Ces grands seigneurs apprenaient a 
traiter. les gens de lettres comme des égaux ; mais, en méme 
temps, les gens de lettres apprenaient a se crgire grands 
seigneurs. Ils se donnaient des compliments les uns aux autres, 
pour s’exercer 4 leur fonction principale qui etait d’encenser le 
roi et le ministre. Les compliments sont devenus nos discours 
de réception ; Voltaire n’etait pas tendre pour eux: ‘* Ce que 
jentrevois dans ces beaux discours, dit-il, c’est que le 
récipiendaire ayant assuré que son prédécesseur était un trés grand 
homme, que le cardinal de Richelieu était un trés grand homme, 
le chancelier Séguier un assez grand homme, le directeur lui 
répond la méme chose, et ajoute que le récipiendaire pourrait 
‘bien aussi étre une espece de grand homme, et que pour lui, 
‘directeur, il n’en quitte pas sa part”; et plus loin: ‘‘ La 
nécessité de parler, ’'embarras de n’avoir rien a dire et lenvie 
d’avoir de esprit sont trois choses capables de rendre ridicule 
méme le plus grand homme.” 

La Convention pouvait-elle souffrir existence d’un corps qui 
passait son temps a célébrer les vertus des rois, qui était lui- 
méme un corps privilégié, et qui comptait dans son sein des 
membres investis d’un double privilége? C'était l’aristocratie 
de lesprit, mais c’était une aristocratie. La Montagne et la 
Plaine etaient d’accord pour la renverser. 

Il s’était pourtant passé vers le milieu du XYIII¢ siécle un 
fait considérable qui aurait pu modifier les jugements des 
‘révolutionnaires. Voltaire était entré a l’Académie. Les 
académiciens s’étaient vaillamment défendus. Voltaire fut 
refusé deux fois. Enfin, il entra; et dés ce jour P Académie lui 
appartint. Il avait déja son journal qui était PAncyclopédie. 
L’ Encyclopédie entra avec lui 4 Académie, qui fut ainsi trans- 
formée par anticipation en véritable Académie des Sciences 
morales et politiques. II y fit nommer successivement Duclos, 
-d’Alembert, Marmontel, Condillac, Morellet. Il échoua pour 
Diderct. Il s’en plaint vivement, et avec raison du reste, car si 
Diderot n’est pas précisément un génie académique, c’est sans 
conteste un homme supérieur. Voltaire écrit 4 ’'abbé d’Olivet : 
**Tachez, mon cher maitre, de nous donner un véritable acadé- 
micien a la place de l’abbé de Saint-Cyr c} un savant a la place 
de abbé Salier. Pourquoi n’aurions-nous pas cette fois-ci M. 
Diderot? Vous savez qu'il ne faut pas que l’ Académie soit un 
séminaire et qu’elle ne doit pas étre la Cour des pairs. Quelques 
ornements d’er 4 notre lyre sont convenables ; mail il faut que 
les cordes soient 4 boyau et qu’elles soient sonores.” 

Voltaire n’était pas accoutumé aux échecs et avait pris 
sa revanche. II avaii le gros de son armée a I’ Académie 
francaise, il avait & VAcadémie des Sciences Condorcet, 
d’Alembert, Fontenelle. L’Académie des Inscriptions était 
plus résistante, mais il avait pénétré partout. II était 
Toracle des cercles de précieuses dont T influence avait 
remplacé linfluence décroissante de la cour. Mme. de Lambert, 
Mme. de Tencin, Mme. Du Deffand, Mlle. de Lespinasse, Mme. 
Geoffrin, Mme. Du Chatelet recevaient ses inspirations. II 
etait ami (intermittent) du roi de Prusse, le correspondant (et 
le flatteur) de la grande Catherine. II avait traite Corneille de 
haut: il se croyait plus pathétique que Racine. En philosophie 
il tenait téte au clergé, tout en faisant ses paques a Ferney et en 
dédiant au pape sa tragédie de A/ahomet. Quand on le juge a 
présent, on ne peut s’empécher de voir en lui un précurseur de 
la Révolution. Voltaire et toute l’armée qu'il commandait 
avaient, en effet, semé les idees révolutionnaires, mais ils avaient 
cru évoquer un génie ; et quand ils furent en face de lui (je parle 
des lieutenants de Voltaire, car il était mort en 1778), il leur 
sembla qu’ils avaient évoqué le diable. 

Ils s’arrétéreet en chemin, et devinrent, par cela méme, les 
plus grands ennemis de leurs anciens amis. On peurrait ici 
parodier cette grande parole: ‘‘Il ya plus de joie dans le ciel 
pour un pécheur qui se repent. . . .” et dire: ‘* Il y a plus de 
colére dans l’armée révolutionnaire pour un ami qui s’arréte en 
chemin .. .” 

Les académies, dont on oublia les services, eurent le sort des 
parlements et du clergé. Grégoire, dans un rapport ridicule- 
ment emphatique, proposa la suppression des académies, tout en 
demandant que ‘‘du milieu des décombres, le sanctuaire des 
arts, s’elevant sous les auspices de la liberté, présentat la réunion 
organisée de tous les savants et de tous les moyens de science.” 
“* Aprés-demain, disait-il, la République frangaise fera son entrée 
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dans univers. En ce jour oii le soleil n’eclairera qu’un peuple 
de fréres, les regards ne doivent plus rencontrer sur le sol 
francais d’institutions qui dérogent aux principes éternels que 
nous avons consacrés, et cependant quelques-unes, qui portent 
encore l’empreinte du despotisme ou dont l’organisation heurte 
Pégalité, avaient échappe 4 la régle générale: ce sont les 
academies.” 

Deux ans aprés avoir congédié les académies avec cette 
politesse, la Convention faisait une grande, une trés grande 
chose. Elle les rétablissait, et en les rétablissant, elle leur 
faisait subir une modification profonde. Le réve d’une as- 
semblée unique des savants et des artistes, des poétes et des 
philosophes, déja congu par la Constituante, devenait une réalité. 
Jamais la fraternité des lettres, des sciences et des arts n’avait 
été affirme avec cet éclat. La nouvelle institution réunissait en 
un faisceau toutes les forces de la passion et de la pensée. Elle 
créait au-dessus de la société vulgaire, occupée des soins de la 
vie, une sorte de monde a part d’ou sortiraient sans cesse pour 
éclairer ’humanité, pour la fortifier et la charmer, des vérites et 
des chefs-d’ceuvre. L’Institut ne participerait pas.au gouverne- 
ment, il ne serait pas chargé de l’enseignement. Son action 
serait d’une nature plus haute ; elle s’exercerait par l’exemple. 
De méme que le Dieu d’Aristote meut sans étre mi et peut 
ignorer le monde auquel il donne la vie, il suffit aux savants et 
aux poetes d’étre, et d’étre connus. Leurs ceuvres produisent 
le mouvement, et en méme temps elles le réglent par l’admira- 
tion qu’elles inspirent. 

Daunou parlant au nom de la Convention disait: ‘* Nous 
avons emprunté de Talleyrand et de Condorcet le plan d'un 
Institut national, idée grande et majestueuse dont I’exécution 
doit effacer en splendeur toutes les académies des rois. . . . Ce 
sera en quelque sorte l’abrégé du mon de savant, le corps repré- 
sentatif de la république des lettres, un temple national dont les 
portes toujours fermées a l’intrigue ne s’ouvriront qu’au bruit 
d’un juste renommée.” 

Cette union majestueuse et féconde de tout ce qwil y a 
d’éternel dans le sentiment et la pensée n’est pas la seule 
grandeur de l’institution nouvelle. Les académies jusque-la 
avaient été purement locales. Elles se recrutaient dans une 
seule ville et représentaient le mouvement scientifique ou litté- 
raire de la ville ov elles étaient nées. Mais l'Institut créé en 
1795 pour remplacer les académies n’est pas un institut parisien, 
c’est un institut national, c’est Institut de France. La consti- 
tution de l’an III, dont la formule est fidelement reproduite par 
la constitution de l’an VIII, le déclare en ces termes solennels : 
*« Tl y a pour toute la République un Institut national chargé 
de recueillir les découvertes, de perfectionner les arts et les 
sciences.” 

Pourrais-je oublier, en présence de cette assemblée, que la 
Convention nationale ouvrit les portes de son Institut non 
seulement 4 tous les Frangais, mais 4 tous les grands hommes 
quelle que fit leur origine? De méme que Louis XIV récom- 
pensait le génie 4 quelque nation qu'il appartint, la Convention 
créa dans le sein de l'Institut lordre des associés étrangers, qui 
nous permet d’inscrire sur nos listes d’honneur Huyghens, 
Newton, Leibniz, et plus prés de nous Rossini et Meyerbeer. 

L’ceuvre de la Convention n’est donc pas la reproduction des 
anciennes académies déguisées sous des noms nouveaux et 
modifiées dans les détails secondaires de leur organisation. C'est 
bien une ceuvre nouvelle. C’est une création, une puissante 
création. C’est l’Académie de France, représentant a la fois les 
lettres, les sciences et les arts. Elle contient les anciennes 
académies, mais en les enfermant dans une synthése nouvelle et 
forte. C'est notre droit et notre devoir, en ce jour de fete, 
d’adresser également nos hommages aux anciennes académies 
qui ont préparé l'Institut et 2 l'Institut qui contient et complete 
les anciennes académies. 

L’ceuvre de la Convention est assez belle pour que nous 
puissions avouer maintenant que l’Assemblée avait été moins 
heureuse dans les détails d’execution que dans la conception 
premiére. Elle avait tout exagéré: sa propre autorite sur 
l'Institut et l’autorité de l'Institut sur les membres qui le com- 
posaient. Elle ne connaissait pas la liberté. Elle disait comme 
Louis XIV: ‘* L’Etat, c’est moi,” et quand elle avait usurpe 
tous les pouvoirs, elle disait : ‘‘ Nous voila libres.” : 

La premiére faute de la Convention, en ceci comme en bien 
d'autres choses, fut son amour immodéré de la table rase. Elle 
avait supprimé les académies qu’elle pouvait modifier en les con 
servant. Elle supprima jusqu’a leurs noms dans la réorganisa- 
tion qu'elle fit ensuite. Ona dit d’elle avec vérité qu'elle avait 
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eur des mots. Elle remplaga ces noms illustres par les appel- 
lations vulgaires de premiere, seconde, troisieme Classe, et ne 
réussit par ces changements qu’a voiler les traditions Historiques. 
Elle effaga un autre nom qui aurait dtui étre particuli¢rement 
sacré. Ayant a placer la philosophie dans la classe des sciences 
morales et politiques qu’elle organisait pour la premiere fois, 
elle remplaga ce nom, qui pouvait rappeler les croyances 
spiritualistes, par celui d’Analyse des sensations et des idées, 
qui ne rappelait que Condillac. Chaptal, qui déja en 1801 re- 
prochait 4 l’organisation de I’Institut de s’étre beaucoup trop 
écartée de ce que l’expérience avait montre de perfection dans 
la composition de nos anciennes academies,’ fit en 1803 un 
nouveau projet of il se montra plus équitable et plus habile que 
la Convention. Il proposait méme de rétablixr le nom des 
anciennes académies, dont la France s’honorait depuis plus d’un 
siécle, et qui étaient devenues le modéle des institutions savantes 
et littéraires formées successivement dans tous les Etats de 
l'Europe. Le Conseil d’Etat ne voulut pas y consentir. Il 
approuva le fond de 1a proposition, mais il ne rendit pas leurs 
noms aux anciennes compagnies. 

L’Académie des Sciences morales et politiques, fondée pour la 
premiére fois en 1795, et qui formait la seconde de l'Institut, 
eut une courte existence. Le Premier Consul avait dit un jour 
a M de Ségur: ‘* Vous présidez la seconde classe de l'Institut ; 
je vous ordonne de lui dire que je ne veux pas qu’on parle de 
politique dans les séances. Si la classe désobéit, je la casserai 
comme un mauvais club.” Fidéle jusqu’au bout a son aversion 
pour ceux qui’il appelait les idéologues, quand il procéda 4 la 
réorganisation de l'Institut en 1803, il supprima la deuxiéme 
classe par prétérition, en supprimant son nom et en répartissant 
ses membres dans les autres classes. 

La premiére faute de la Convention fut donc de renoncer a des 
noms vénérables et 4 un passé illustre ; elle fit une seconde faut 
dans le mode d’élection qu'elle adopta. Les candidats furent 
présentés par la classe dans laquelle s’ouvrait une vacance, et 
l'Institut en corps fut chargé de choisir entre les candidats ainsi 
présentés. Jamais la compétence ne fut traitée avec un pareil 
mépris. Uncomédien décidait de l’élection d’un mathématicien. 
Un peintre jugeait un philosophe. On reconnait bien 1a une 
assemblée qui admettait les juifs au nombre des votants pour 
Yélection des évéques catholiques. L’élection par classe ou 
académie ne fut établie qu’en Tan XI, sur le rapport de 
Chaptal. 

La Convention commit une troisiéme faute. Les deux pre- 
miéres avaient pour effet d’exagérer l'unité ; celle-ci exagerait 
et faussait le caractére national de l'Institut. C’était l'Institut 
de France ; on voulut qu’a ce titre il fait composé par moitié de 
Parisiens et de provinciaux. I] aurait suff de dire que les 
choix pouvaient se porter également sur les hommes du premier 
mérite, qu’ils eussent leur résidence 4 Paris ou ailleurs. Non. 
Il_sembla plus radical de partager par moiti¢é, Cela cessait 
méme d’étre juste, car Paris ne comptait que 500,000 habitants 
et la province er avait 25 millions. Et cela n’était pas raison- 
nable; carun homme d’élite peut désirer le séjour de Paris 4 
cause des bibliothéques, des musées, des amphithéatres et de 
tous les autres moyens d’étude. On avait admis une section de 
Tart dramatique : trois comédiens parisiens, trois comédiens de 
province. Tout le monde sait que les grands comédiens peu- 
vent se former en province, mais quils ne peuvent y rester. 
Ils ny trouvent ni les traditions, ni les écoles, ni les auxiliaires, 
ni le public dont ils ont besoin, ni les ressources mateérielles. 
‘On en peut dire autant des érudits, des artistes. La régle de 
résidence était sévére alors ; plus sévére qu'elle ne I’a été depuis. 
Un membre nommé pour représenter Paris et qui s’établissait 
définitivement en province était obligé de donner sa démission, 
Destutt de Tracy, qui habitait Auteuil, fut nommé membre non 
resident. 

_ La plus grande erreur commise est peut-étre le réglement 
intérieur des travaux imposé par décret organique. 

Le gouvernement s’attribuait dans ce réglement le droit de 
requérir l’avis des classes de l'Institut. C’est surtout a I’ Acade- 
mie des Sciences qu’il adressa ses réquisitions. II la consulta 
sur les voitures couvertes destinées au transport des malades, sur 
le perfectionnement A apporter au régime des hopitaux, sur le 
systeme monétaire, sur la maniére d’accorder Vere de la Ré- 
publique avec Pére vulgaire, sur un nouveau boulet, sur un 
tatfetas huilé propre a faire des manteaux pour les troupes, sur 
Vidée de fair établir plusieurs rangées de canons sur un seul affat, 
sur la conservation des eaux potables 4 bord des navires, sur la 

nservation des biscuits et des légumes en mer. II y avait aussi 
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des questions pour les autres classes, méme des questions philo- 
sophiques, ce qui tendait a faire une doctrine d’Etat. Rien n’est 
plus contraire a la philosophie et 4 la vraie politique, et rien ne 
peut nuire davantage aux progrés de la science et a l’éclat des 
académies. Dans un corps littéraire bien organisé, l’autorité de 
chaque membre s’accroit de celle de la compagnie, mais a condi- 
dition qu’il n’en résulte aucune ingérence de l’académie ni des 
gouvernements sur le travail individuel. Quand le général 
Cavaignac, pour réfuter les socialistes de 1848, demanda a 
lAcadémie des Sciences morales et politiques des petits livres 
populaires, l’ Académie échoua, il faut le dire résolument, quoi- 
qu elle se fit adressée aux plus grands noms de la science. Un 
grand esprit ne se retrouve pas dans un travail fait sur com- 
mande : il faut au génie l’air de la liberté. : 

Ce droit de réquisition n’était pas seulement attribué au 
gouvernement, il appartenait aussi au public. Tout auteur 
pouvait exiger ume analyse de son livre, tout inventeur un 
examen de sa découverte. Ainsi les académiciens n’étaient plus 
maitres de leur temps. Je ne m/’étonne plus qu’on leur eit 
attribué deux costumes: un costume de cérémonie et un cos- 
tume de travail. On ne voyait pas qu’assujettis au service de 
tout le monde, il ne leur restait plus de temps pour le service de 
la science. 

Je ne veux pas tout énumérer. Je citerai pourtant la sup- 
pression des secrétaires perpétuels, remplacés par deux secré- 
taires semestriels: c’était dter aux académies leur unité, leur 
vie. Chaptal, en 1801, parlant des anciennes académies, disait : 
‘“*Le méme homme suivait tous les détails de Académie, en 
devenait l’historien, et attachait d’une maniére toute particuliére 
la gloire de son nom a celle du corps dont il était Porgane ; il y 
avait plus de suite dans l’administration, plus de célérité dans 
lexécution, plus d’ordre dans la marche, et on ne peut pas nier 
que le rétablissement d’un secrétaire perpétuel pour chaque 
classe de l'Institut, en fouvrant une carriére qui presente tant de 
grands hommes pour modeéles, ne contribuat 4 la gloire de ce 
corps et aux progrés des sciences.” Et plus tard, en 1803, il 
revenait 4 la charge - ‘‘ Le rétablissement de ces places, disait-il 
en parlant des secrétaires perpétuels, fera renaitre une branche 
d’éloquence trés négligée depuis dix ans et donnera aux travaux 
académiques cet esprit de suite, cet enchainement de faits et de 
pensées qui, seuls, peuvent fixer l’époque des découvertes et 
tracer avec exactitude l’histoire des connaissances humaines.” 

Tout en déclarant qu’elle renongait au passé académique, la 
Convention, par la force méme des choses, avait conservé a son 
Institut tous les avantages dont avaient joui les anciennes 
académies. Elle maintenait,]a reconnaissance de I’Institut par 
l’Etat et intervention de l’Etat dans les réglements intérieurs 
de I’Institut. Elle laissait a l'Institut le local des academies, la 
bibliothéque, la participation a la nomination des professeurs 
dans les grands établissements littéraires et scientifiques. 
L’Institut a conservé cette prérogative et présente encore 
aujourd’hui des candidats pour le Collége de France, le 
Muséum, l’Académie, de Rome, les Ecoles de Rome et 
d’Athénes, l’Ecole des Chartes, Ecole des Langues orientales 
vivantes, le Conservatoire des Arts et Métiers, Observatoire, 
Ecole Polytechnique. Il a conservé les impressions gratuites 
et les prix connus sous le nom de prix du budget, auxquels 
s’ajoutent a présent des prix fondés par initiative privée, dont 
le chiffre annuel n’est pas inférieur 4 524,500 francs. Le 29 
messidor an IV la Convention donnait aux membres de 
l'Institut une indemnité annuelle de 750 myriagrammes de 
froment, et le 19 thermidor suivant, elle décidait que ‘‘ sur cette 
indemnité, il serait distrait 4 l’égard de chacun des membres une 
somme égale a la valeur de 150 myriagrammes de froment, pour 
étre répartic par forme de droit de présence entre les assistants 
aux séances, tant générales que particuliéres, de chaque classe.” 

En 1803, sur le rapport de Chaptal, on permit aux membres 
de V’Institut d’étre de plusieurs académies a la fois, et par 
conséquent de réunir plusieurs indemnités. ‘‘ C’est, dit Chaptal, 
le moyen d’ouvrir aux bommes distingués plusieurs routes a 
la gloire et 2 l’aisance, et par conséquent le moyen de multiplier 
et d’agrandir les talents.” 

Le droit de cumuler les académies subsiste, mais on a enlevé 
celui de cumuler les indemnités. Nous en sommes restés aux 
750 myriagrammes. Ceux d’entre nous qui font partie de 
plusieurs académies ne touchent l’indemnite qu'une seule fois. 
Nous nous vantons de n’étre pas riches. 

Les membres de l'Institut, quand on fixait a 750 myria- 
grammes de froment, c’est-a-dire. pour parler en langage 
intelligible, 4 1500 francs, l’indemnité qui devait les délivrer de 
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tous les soucis de la vie, n’imaginaient pas dans leurs réves les 
plus ambitieux qu’ils auraient un jour a eux lun des plus beaux 
palais du monde, avec une galerie de tableaux, une bibliothéque 
créée d’une seule venue par un grand écrivain doublé d’un érudit 
consommé, des bois, des eaux, et tout un monde de beaux 
souvenirs. 

Peut-étre est-il bon de rappeler ici, pour expliquer a la fois 
notre richesse et notre pauvreté, que tous les dons faits a 
l'Institut sont faits 8 la science ou aux pauvres. Les membres 
de VInstitut n’en profitent jamais. Une nouvelle donation 
n’est pour eux qu’un surcroit de travail. L’empereur Napoléon III 
voulut un jour élever 4 5000 francs l’indemnité annuelle de 
1500 francs, ce qui faisait une quantité froment fort respectable. 
.L’Institut, consulté, exprima sa reconnaissance, et refusa. 

On a dit quelquefois que tous les efforts de la Révolution 
pour transformer les academies n’avaient été qu'une illusion. Le 
8 aotit 1793, on les supprime ; le 25 octobre 1795, on les rem- 
place par l'Institut. On s’apergoit sur-le-champ que cet Institut, 
a force d’étre nouveau, n’est pas viable. Dés 1803 on commence 
ale réformer ; les réformes se multiplient d’année en année, et 
a quoi aboutissent-elles ? 4 supprimer la plupart des innovations 
a refaire les anciennes académies et meme, en 1816, A leur 
rendre leur nom. 

Ceux qui parlent ainsi ne voient pas quwil reste 4 la Révolution 
la gloire d’avoir établi un lien étroit entre les académies, d’avoir 
compris la solidarité des lettres, des sciences et des arts, d’avoir 
mis les académies en communication plus intime avec le public 
et de leur avoir donné de nouveaux et sérieux moyens d’in- 
fluence. 

Des anciennes compagnies, des remaniements opérés sur, les 
nouvelles est résulté l'Institut actuel, ott la protection de I’ Etat 
n’exclut pas la liberté des membres, oi chacun répond seul de sa 
doctrine, ot la solidarité d’honneur qui unit tous les membres 
rend impossibles les excentricités, ott tous les travaux tendent a 
la manifestation de la vérité et aux triomphes de l'art, ott tous 
les membres rassemblés sans étre confondus se prétent une 
mutuelle assistance sans jamais tomber dans la confusion ; un 
corps enfin qui réunit dans une juste proportion l’autorité et la 
liberté, et qui mérite d’étre proposé comme modéle a toutes les 
nations civilisées. 

Jose ajouter, Messieurs, que votre présence ici, celle du chef 
respecté de I’Etat, et l’éclat qui en résulte vont donner a 
l'Institut national de France une consécration nouvelle. 

Le monde assiste depuis vingt-cing ans a un singulier 
spectacle. D’une part les gouvernements multiplient avec une 
sorte de rage les préparatifs de guerre. Ils construisent des 
forteresses, ils coulent des canons, ils emplissent les arsenaux de 
projectiles ; ils imposent le service militaire dans l'armée active 
a tous les jeunes gens sans exception, au point de vider les écoles, 
de désorganiser les services publics et particuliers, d’éter a 
Pagriculture et 4 l'industrie les bras dont elles ont besoin. Ils 
retiennent les citoyens dans les liens du service militaire jusqu’a 
quarante-cing ans. II semble que la bataille doive se livrer 
demain. 

En méme_ temps tous les philosophes, tous les publicistes, les 
hommes d’Etat, ‘les souverains eux-mémes protestent 4 grands 
cris de leur horreur pour la guerre. Ils veulent la paix, il la 
leur faut pour rendre au travail la sécurité, a l’intelligence ses 
droits et & année son printemps. On fonde de toutes parts des 
ligues pour la paix, on assemble des congrés pour protester 
contre la paix armée, plus ruineuse et plus meurtriére que la 
guerre. 

Hélas ! ces congres n’apportent que des voeeux. C’est beau- 
coup et ce n’est rien. Ils apportent des veeux, je n’ose pas dire 
qu ils apportent des espérances. 

Ce qu'il faut 4 I'humanité, ce ne sont pas des paroles, ce ne 
sont pas des soupirs, ce sont des actes. Ce qui fera renaitre la 
fraternité entre les hommes, ce sont grands travaux faits en 
commun, de grand services rendus 4 ’humanité. 

Le voila devant vos yeux, le congrés de la paix! Voila le 
congrés ou la vérité est aimée pour elle-méme, quel que soit le 
pays ot elle éclate, ot la poésie est adorée dans toutes les 
langues, ott lessgrandes découvertes excitent le méme enthou- 
siasme, quelle que soit leur origine, et ot l’on ne connait d’autre 
émulation que celle de bien faire. La patrie de l’éternelle 
vérité et de l’éternelle beauté est aussi la patrie de la paix. 

Associés et correspondants de l'Institut de France, vous 
n’emporterez seulement d'ici le souvenir des chaleureuses 
sympathies qui vous ont accueillis. Nous emporterons tous, de 
cette réunion fraternelle, un redoublement d’amour pour la paix, 
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pour les sciences qui la fécondent et pour les arts qui l’embellis- 
sent ; et nous travaillerons, chacun dans notre coin préféré de 
atelier universel, 4 la prospérité de la maison, c’est-d-dire ay 
bonheur de ’humanité. 


“BARISAL GUNS” AND “MIST POUFFERS? 


| the delta of the Ganges, dull sounds, more or less 

resembling distant artillery, are often heard. These 
are called “ Barisal guns”; but I do not know the 
meaning of the term.!' The object of this note is to 
draw the attention of the readers of NATURE to this 
mysterious phenomenon, and to the similar “mist 
pouffers” of the Belgian coast. 

My attention was for the first time drawn to the subject 
some days ago by a letter from M. van der Broeck, 
Conservator of the Museum of Natural History of Bel- 
gium. He writes* of certain “ curious aerial or subter- 
ranean detonations, which are pretty commonly heard, 
at least, in Belgium and in the north of France, and 
which are doubtless a general phenomenon, although 
little known, because most people wrongly imagine it to 
be the sound of distant artillery. 

“T have constantly noticed these sounds in the plain 
of Limburg since 1880, and my colleague of the Geo- 
logical Survey, M. Rutot, has heard them very frequently 
along the Belgian coast, where our sailors call them 
‘mist pouffers’ or fog dissipators. 

“ The keeper of the lighthouse at Ostend has heard 
these noises for several years past ; they are known near 
Boulogne, and the late M. Houzeau spoke of them to my 
friend M. Lancaster. More than ten of my personal 
acquaintances have observed the fact. 

** The detonations are dull and distant, and are repeated 
a dozen times or more at irregular intervals. They are 
usually heard in the day-time when the sky is clear, and 
especially towards evening after a very hot day. The 
noise does not at all resemble artillery, blasting in mines, 
or the growling of distant thunder.” 

M. van der Broeck, after referring to the “ Barisal 
guns,” says that he was disposed to regard the noises as 
due to some peculiar kind of discharge of atmospheric 
electricity. “But my colleague M. Rutot believes the 
origin to be internal to the earth. He compares the noise 
to the shock which the internal fluid mass might give to 
the earth’s crust.” 

Mr. Clement Reed has informed M. van der Broeck 
that he believes similar noises are heard on Dartmoor, 
and in some parts of Scotland. I was not previously 
aware of anything of the kind in these islands. } 

Before any systematic observations are undertaken, it 
will be useful to form some general idea of the frequency 
of these sounds and of their geographical distribution. | 

Will any of the numerous readers of NATURE 10 
various parts of the world give us an account of their 
experiences in this matter? G. H. DARWIN. 


NOTES. 

THE Municipal Council of Paris have decided to erect a statue 
to Sir Isaac Newton. We cannot imagine the London County 
Council paying a similar graceful tribute to the greatness of 
one of France’s renowned investigators, say Laplace oF 
Lavoisier, but we dare to suggest that the action of the Pans 
Municipality ought to be reciprocated. 

MUNIFICENT gifts to science and education continue to be 
reported from America. Science states that the Spring Garden 
Institute of Philadelphia has received £20,000 from the heirs of 
Samuel Jeanes, who supported the Institute with great generosity 
during his lifetime ; Earlham College at Richmond, U-S., has 


1 T. D. La Touche, Brit. Assoc. Rep. 1890, p. 800. 
2 I give a free translation and abridgement of the letter. 
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veceived £5000 from Mr. M. H. White and Mr. F. T. White, 
in memory of their father ; a new laboratory, built at a cost of 
£8000, is almost completed for the departments of bacteriology, 
histology, and pharmacy in the Medical College of the 
University of Minnesota; and by the will of Colonel W. L. 
Chase, £1000 is bequeathed to Harvard College to establish a 
scholarship in the medical school. 


DuRING the recent Zoological Congress, at one of the meet- 
ings of the Section of Comparative Anatomy and Embryology, 
Prof. A. Kovalewsky bore testimony to the greatness of Huxley 
in words of which the following is a translation :—‘‘ In the list 
of men of science who expressed their intention to take part in 
our Congress will be found the name of Thomas Huxley ; but 
death has prevented him from being among us. In the person 
of Huxley, science has sustained a great loss. We do not know 
any other investigators of our century who had the talent of fore- 
sight to such an extent as Huxley. It was he who, properly 
speaking, founded modern embryology by demonstrating the 
homology of the germinal layers of Vertebrates with the ectoderm 
and endoderm of Ccelenterates. It was he who supported 
Darwin in the publication of the fundamental work on the origin 


of species, and it was he who was the fervent propagator of the. 


views therein contained. Thetwo names of Darwin and Huxley 
have built up the story of the scientific world.” 


THE following gentlemen have been recommended for election 
as the Council and officers of the London Mathematical Society 
at the annual meeting to be held on November 14 :—President, 
Major P. A. Macmahon, F.R.S.; Vice-Presidents, Prof. M. J. M. 
Hill, F.R.S., M. Jenkins, A. B. Kempe, F.R.S. ; Treasurer, 
Dr. J. Larmor, F.R.S. ; Secretaries, R. Tucker and A. E. H. 
Love, F.R.S. Other members—H. F. Baker, G. H. Bryan, 
F.R.S., Lieut.-Colonel A. J. Cunningham, Prof. Elliott, F.R.S., 


F.R.S., Prof. W. H. H. Hudson, and F. S. Macaulay. 
be seen that Mr. Jenkins, after thirty years’ service, has retired 
from the office of Secretary, on the score of his delicate state of 
health. The Society held its first meeting on January 16, 1865, 
and on the retirement of Mr. H. M. Bompas (November 20, 
1865), Mr. Jenkins was requested to act as Secretary until the 
annual general meeting (January 15, 1866), when he and the 
late G. C. de Morgan were elected joint Secretaries. 


Next Sunday will be Museum Sunday—the fourth arranged 
by the Sunday Society. On that day special sermons or dis- 
courses will be given by many leading men in London and the 
provinces, in support of the Society’s object, viz. the opening of 
museums, art galleries, libraries, and gardens on Sundays. The 
cause is a righteous one, and deserves every support. A number 
of special exhibitions will be held in the afternoon of Sunday, 
and these, together with the museums and other places of 
interest which will be open, make a fairly extensive list of 
institutions opened in the manner advocated by the Society. The 
list clearly indicates that the public opinion of the country is 
really on the side of a rational observance of the weekly day 
of rest. 


THE death is announced of Prof. H. Hellriegel, in his sixty- 
fourth year. His investigations in the domain of agricultural 
science produced many valuable results, and it was his researches 
that led to the discovery of the fixation of free nitrogen by 
leguminous plants, through the medium of micro-organisms in 
the root nodules. 


THE death of Dr. Robert Brown deprives science of one of 
her most popular exponents. Dr. Brown was born at Campster, 
Caithness, in 1842. He studied in the University of Edinburgh, 


and afterwards in the Universities of Leyden, Copenhagen. and 
Rostock, receiving from the latter the degree of Doctor of Philo- 
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sophy. In 1861 he visited Spitzbergen, Greenland, and the 
western shores of Baffin’s Bay, and made a number of valuable 
observations. Between 1863-66 he travelled for scientific pur- 
poses in many of the least-known parts of America, and some of 
the Pacific Islands, from the West Indies and Venezuela to 
Alaska and Behring Sea Coast, as botanist of the British 
Columbia Expedition and commander of the Vancouver Island 
Exploring Expedition, during which he introduced various new 
plants into Europe, and charted all the interior of Vancouver, 
then unknown. In 1867 he visited Greenland, making, with 
Mr. E. Whymper, the first attempt by Englishmen to penetrate 
the inland ice, and formed those theoretical conclusions regard- 
ing its nature, afterwards confirmed by Nansen and Peary. Dr. 
Brown afterwards travelled extensively in the Barbary States of 
North Africa. Settling down in Scotland he was successively 
lecturer on geology, botany, and zoology in the Royal High 
School, Edinburgh, and Ileriot Watt College, Edinburgh, the 
Mechanics’ Institution, Glasgow, and elsewhere. He was an 
honorary or ordinary member of many learned societies in this 
country, in America, and on the continent. In 1876 he re- 
moved to London, in order to devote himself entirely to literary 
work, and for the greater part of the period, from that time to 
his death, was on the editorial staff of the’Sfandard. He was 
the author, or part author, of about thirty volumes, and of a 
large number of scientific memoirs, articles, and reviews. 


THE thirty-fourth annual meeting of the Yorkshire Naturalists 
Union was held yesterday at York Museum, and the presidential 
address was delivered by Dr. R. Braithwaite, on ‘‘ The Study of 
Mosses.” 


Mr. ARCHIBALD DENNY, of Dumbarton, has accepted the 
presidency of the Institution of Junior Engineers, in succession 


. Alexander Siemens, and will deliver his presidenti 
Dr. Glaisher, F.R.S., Prof. Greenhill, F.R.S., Dr. Hobson, | to 


It will | 


address on Friday evening, November 1, at the Westminster 
Palace Hotel; Prof. A. B. W. Kennedy, Past-President, in the 


chair. 


| 


THE Epping Forest Free Local Museum, established by the 
Essex Field Club in (Queen Elizabeth’s Lodge, Chingford, will 
be declared open next Saturday afternoon, by Mr. R. C, Halse, 
Chairman of the Epping Forest Committee of the Corporation 
of London. Short addresses on the subject of local museums 


| will be given by Mr. A. Smith Woodward, and others. 


THE Session 1895-96 of the Royal Geographical Society, for 
the evening meetings, will commence on November 11, when an 
account of the-progress of the Jackson- Harmsworth Arctic Expedi- 
tion will be given by Mr. A. Montefiore. On November 25, a 
paper on the Freroe Islands will be read by Dr. Karl Grossmann ; 
exploration in the Central Alps of Japan will be described by 
the Rev. Walter Weston on December 9; and movements of 
the earth’s crust, by Prof. John Milne, F.R.S., on January 6. 
Other papers which may be expected after Christmas are 
the following : Journey across Tibet, by St. George R. Little- 
dale; exploration in the Alps of New Zealand, by E. A. 
Fitzgerald ; our knowledge of the oceans, by Dr. John Murray ; 
the geography of the English lake district, by J. E. Marr, 
F.R.S. ; the caiions of Southern Italy, by R. S. Giinther ; 
British Central Africa, its geography and resources, by Alfred 
Sharpe. The following subjects, among others, will be submitted 
for consideration and discussion at the special afternoon meet- 
ings :—The construction and uses of globes, by J. Y. Buchanan, 
F.R.S. ; the struggle for life in the North Polar region, by 
A. Trevor-Battye ; an attempt to reconstruct the maps of 
Herodotus, by J. L. Myres. Under the joint auspices of the 
Society and the London University Extension, Mr. H. J. 
Mackinder is giving a course of twenty lectures on the principles 
of geography, at Gresham College. 
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THE Weekly Weather Report of the 26th inst. shows that the 
temperature over the British Islands during the week was 
abnormally low for the time of year, the deficit ranging from 4° 

“ in the Channel Islands, and 6° in the east of England and north 
of Ireland, to 8° in the north-west of England and the south of 
Ireland. The lowest shade readings were recorded towards the 
end of the week, and ranged from 18° in the south-west of 
England to 21° in the south of England and 22° in the Midland 
counties. The continuous occurrence of frost for several nights 
in the neighbourhood of London during the current month of 
October has exceeded any previous record in that month at 
Greenwich during the last fifty years. 


A DESCRIPTION of a luminous cloud, observed at Mojanga, 
Madagascar, on September 27, by Mr. Stratton C. Knott, 
H.M. Vice-Consul, has been forwarded to us by Mr. R. H. 
Scott, F.R.S. The phenomenon was seen at 8.20 p.m. asa 
narrow streak of what appeared more like mist than cloud. It 
came out of a cumulus cloud in the south, a few degrees above 
the horizon, and extended through the tail of Scorpio across two- 
thirds of the sky, which was quite clear excepting some cumulus 
on the southern and eastern horizon. The streak travelled at 
a rapid rate eastwards, but its base seemed to be stationary ; as 
it crossed the moon, it caused a sort of double corona. As the 
cloud got lower on the eastern horizon, although always 
maintaining the same length, some cumulus passed under it, 
partly obscuring it, and a few minutes later the streak was 
lost altogether in the cumulus on the eastern horizon. At the 
time of the observations the weather was perfectly calm, but soon 


the eastward, and the sky soon became nearly overcast. 


has not yet been fully investigated. Arago, indeed, made some 
experiments on incandescent iron, platinum, and glass, but 
these were only qualitative, and did not extend to liquids. 
R. A. Millikan publishes, in the Phystcal Review, an account of 
some careful tests of light emitted by glowing solids and liquids 
with a view to discover the laws of its] polarisation. This 
phenomenon is exhibited strongly by incandescent platinum, 
silver, and gold, and by molten iron and bronze. A somewhat 
feebler polarisation is shown by copper, brass, lead, zinc, and 
solid iron. The most significant result is that polarisation is 
minimum with rays emitted normally to the surface, and 
maximum at a grazing emission. This indicates that the 
vibrations take place in a plane at right angles to the emitting 
surface. To show the phenomenon at its best, a smooth surface 
is essential. Glass and porcelain also emit polarised light, but 
to a lesser amount. Fluorescent bodies do-the same, so that 
evidently a high temperature is not necessary. In the case of 
uranium glass it is the green reflected light which is polarised, 
and not the blue incident light diffused from the surface. 


THE main facts of Lieut. Peary’s work in North Greenland 
are described by Prof. R. D. Salisbury in Scéence of October 11. 
Prof. Salisbury was one of the party which relieved Lieut. Peary, 
the other members being Mr. Emil Diebitsch, Dr. J. E. Walsh, 
Mr. T. Boutillier, and Prof. L. L. Dyche. During his Arctic 
residence, Lieut. Peary mapped a considerable stretch of the 
coast of West Greenland—from Cape Alexander on the north to 
Cape York on the south—and his results show a number of 
remarkable differences with earlier charts of the same region. 
His map locates the positions of nearly one hundred glaciers, 
where but ten were represented on the published chart. In 


addition to the map, Mr. Peary kept a_ series of meteoro- 
logical records, and made observations of the behaviour of 
winds about the ice sheet, and in this way has come into 
possession of facts which are not without significance in connec- 
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after this streak had passed, cumulus commenced to ascend from | 


THE polarisation of the light emitted by incandescent bodies | 
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tion with the problems of glaciology. He made careful 
measurements of the rate of motion of one of the most active 
glaciers of the region, and carried them through a sufficiently 
long period of time to give them especial value. He took back 
to the United States two large and choice meteorites from the 
coast east of Cape York, and these will undoubtedly prove of 
interest. His studies of the Eskimos of North Greenland will, 
when published, form an important contribution to ethnology. 


So far as concerns the results accomplished by the members of 
the Peary relief party of this year, Prof. Dyche was successful in 
getting large numbers of birds and mammals at various points 
along the coast. He also secured an abundant supply of 
walruses, reindeer and seals, and a smaller number of 
narwhals, and saw much of the west coast of Greenland 
between latitude 64° and 78° 45’, at close enough range to study 
| its geographic features to advantage. Stops were made near 
| the parallels of 67°, 69°, 70°, and at many points between 75° 45 
| and 77° 45’. At all these points geographical and geological 
| studies were carried on. The eastern coast of America was also 
| 


seen for a considerable distance, especially from Ellesmere Land 
south to 71° 30’, and most of the coast of the island of Disco, 
Prof. Salisbury, who accompanied the party in order to study 
glacial geology, observed in detail many glaciers between 75° 45° 
and 77° 45’ on the Greenland coast, and made some determina- 
| tions of significance concerning glacier motion. A considerable 
| body of evidence was gathered touching the former extension of 


the ice cap of Greenland. Determinations were also made at 
| several points concerning recent changes of level of the land. 


A RECENT number of the Pioneer Mail, published in Alla- 
| habad, contains an interesting article on immunity from scorpion 
and snake venom. Much attention has been directed in India 
| to the experiments, which have lately been so successfully carried 
| out, on immunity to snake-bites artificially induced by the intro- 
| duction of gradually increasing doses of the venom into the 
| system. The writer of the article in question does not regard 
| this achievement as any really new discovery, being convinced 
| that the traditional immunity claimed to be possessed by the 
| Indian snake-charmers is simply due to the fact that they have 
| frequently been accidentally bitten by cobras and karits, and 
| having survived the first attack experienced no evil effects from 
| the subsequent bites. This he states as the result of his personal 
acquaintance with many Madari Jogis and Fakirs, some of whom 
he knew had been bitten as many as five times. It appears, 
however, that cases of reputed immunity to scorpion stings are 
also well known, and one of these he had the opportunity of 
himself ‘carefully testing. Hearing of a Mahomedan Fakir who 
had established a reputation for himself in this respect, he deter- 
mined to investigate the case, and banish, if possible, all chance 
of trickery and deception being practised. He therefore dug up 
the scorpions himself, and these formidable creatures he describes 
as being from 5 to 7 inches long, with claws on them like 
lobsters. These scorpions the Fakir was told to irritate (not by 
pinching the end of the tail, which is a well-known way of pre- 
venting them stinging !), but by touching them on the part of 
the body indicated ; the result was that each one of them stung 
him strongly enough to draw blood, but the man was apparently 
none the worse. ‘‘ There could be no doubt,” he writes, “as 
to the perfect genuineness of the exhibition.” This incident 
should encourage M. Calmette to continue his experiments on 
artificially inducing immunity to the sting of scorpions by means 
of gradual doses of the scorpion venom. It is to be hoped that 
the successful investigations which have so far been made on 
artificially procuring immunity to snake-bites, may obtain the 
official recognition which they cleserve, and that such immunity 
| may not in the future be confined to the selected few or so-called 
| charmed individuals. 
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IN a lecture recently delivered by Dr. W. J. van Bebber, at 
Lubeck, and printed in the Aznalen der Hydrographie und 
Maritimen Meteorologie for September, he discusses the possible 
means of improving storm-warning signals. As Dr. v. Bebber 
has charge of the weather service at the Deutsche Seewarte, his 
views on the subject carry considerable weight. He points out 
that notwithstanding constant exertions to place weather pre- 
diction on a sound and trustworthy basis, the solution of the 
question remains in a somewhat unsatisfactory condition. He 
makes the following suggestions for the furtherance of the 
object in view, most, if not all, of which have already been 
discussed at various mereorological conferences, and have fallen 
through on the score of expense or other hitherto insuperable 
difficulty :—(1) Extension of telegraphic communication west- 
ward (Faroe, South Greenland, &c.). This proposal was 
advocated by the late Captain Hoffmeyer. (2) Acceleration of 
exchange of telegrams, by the introduction of the ‘‘circuit- 
system.” By this means the telegrams in America are received, 
and warning messages despatched within two hours of the time 
of taking observations. (3) More frequent information, by 
means of telemeteorography, or the connection of self-recording 
instruments with central offices. The practicability of this 
method has been put to test in the Netherlands, and the subject 
was recently discussed by the International Meteorological 
Committee at Upsala. (4) Exchange of telegrams between 
neighbouring signal stations ; this plan has been found to work 
successfully in Germany and America, and by its means more 
recent information is obtained by the seafaring community 
as to the sudden approach of stormy weather. (5) The 
popularisation of weather knowledge among the public by 
of weather charts, and (6) the preparation of 
an atlas of types of weather. The number of charts 
required would be at least 500 or 600. This subject has been 
suggested by Mr. Abercromby and others. 


means 


A NEW method of measuring the resistance of an air-gap 
during the passage of a spark has been devised by M. Victor 
Biernacki, and is described in the current number of the Journal 
de Physique. Yn the case of a Hertzian resonator in unison 
with an exciter, the forced vibrations and the natural vibrations 
of the resonator (the presence of which, according to Poincaré 
and Bjerkness, explain multiple resonance) have the same 
periodic time, and according to Bjerkness’s theory these two 
vibrations are in oppose phase. In order that these two vibra- 


tions may entirely destroy each other, it is necessary that they | 


be equally damped—that is to say, that the resistance of the 
exciter and resonator should be equal. The author has verified 
this consequence of the real presence of these two sets of vibra- 
tions in the resonator, by steadily increasing the resistance of the 
resonator, starting with a resistance less than that of the exciter. 
In this way he has succeeded in entirely destroying the vibra- 
tions in the resonator, and according to theory at this 
moment the resistances of the exciter and resonator must be 
equal. Since these had the same dimensions, and were made 
of the same material, but the spark-gap in the exciter was re- 
placed by a liquid resistance R, it follows that the value of R, 
which corresponds to the completed extinction of all vibrations 
in the resonator, is equal to the resistance of the spark-gap in 
the exciter. The resistance R consists of a glass tube filled 
with a solution of copper sulphate of various strengths. A 
Geissler tube or a bolometer is employed to indicate the pre- 
sence of the vibrations in the resonator. As the dilution of the 
sulphate of copper solution is increased, the vibrations in the 
resonator decrease in intensity. These die out, and on further 
dilution reappear. For a spark-gap of 1 cm. the resistance R 
varied between 300 and 800 C.G.S. units. With a spark-gap 
0°4 m.m. long, however, the resistance is found to be between 
1200 and 1500 C.G.S. units. This increase of the resistance as 
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the spark diminishes is very curious ; but it isimportant to notice 
that the decrease in the length of the spark is accompanied by 
a change in other properties of the spark. When the terminals 
of the spark-gap are near together it is very difficult to obtain a 
straight and white spark, the spark generally being slightly 
violet in colour and ramified in appearance. With a longer 
spark-gap, however, it is much easier to obtain a spark which 
is white in colour and non-ramified, and which passes with a 
sharp noise. It is a spark of this latter character which Hertz 
found to be best suited to his classical experiments, and the fact 
established by the author that such a spark really offers less 
resistance than a short violet spark, affords an explanation of 
Hertz’s observation. 


WitTH the title “The People’s Stonehenge,” a slim little 
pamphlet, by Mr. J.J. Cole, has been published by Mr. J. Doney; 
Sutton, Surrey. The pamphlet contains ten reproductions from 
photographs of the objects at Stonehenge; and these, with the 
short descriptive text which accompanies them, brings out the 
points of interest in the most wonderful of our archzeological 
remains. 


ASTRONOMERS should be grateful to Messrs. W. Wesley and 
Son for the excellent catalogue of works on astronomy just 
published as No. 124 of the Natural History and Scientific 
Book Circular. The classification is very elaborate, the books 
being arranged under no less than twenty-four headings. In 
each section the books follow the alphabetical order of authors’ 
names. Both the arrangement of the sections and the divisions 
adopted are admirable, and reflect great credit upon the 
compilers. Bibliophiles well know that a bookseller’s catalogue 
is a mine of information, and they will be joined by astronomers 
in appreciation of the efforts of Messrs. Wesley and Son to 
produce a full and accurate list of works on celestial science. 


THE Proceedings of the American Philosophical Society for 
January, 1895, reached usat the beginning of this week. Among 
other papers contained in it we notice a description (with four 
plates) of an old ‘* Horologium Achaz,” or Dial of Achaz, by 
Mr. J. F. Sachse ; a paper on ‘‘ The Significance of the Jugal 
Arch,” by Mr. D. D. Slade ; a note proving that thin leaves of 
gold, similar to those exhibited by Mr. J. W. Swan at the Royal 
Society in June 1894, were produced by Mr. A. E. Outerbridge 
seventeen years ago (on this matter, see Mr. Outerbridge’s 


| claim for priority in NATURE, vol. li. p. 608, 1895) ; a paper by 


Dr. D. G. Brinton on the ‘ Protohistoric Ethnography of 
Western Asia,” and the ‘‘ Fourth Contribution to the Marine 
Fauna of the Miocene Period of the United States,” by Prof. 
E. D. Cope. 


MEssrs. MACMILLAN have just issued the first part of the 
‘* History of Mankind,” by F. Ratzel, in which the learned 
author states what the task of ethnography is, and describes the 
situation, aspect, and numbers of the human race, together with 
a series of preliminary observations on the rise and spread of 
civilisation, religion, language, &c. Where possible he illustrates 
his remarks by pictures of genuine ‘‘ savage” remains, and his 
theories have usually a good substratum of fact. It is, of 
course, too early to pass a final opinion on the work; but we 
believe that it supplies a want among the increasing number of 
people who need a popular history of the beginnings of the 
human race, and an intelligible account of the conditions under 
which our primitive ancestors lived. The part before us is 
printed in good type on excellent paper, and contains a coloured 
plate of a Bosjesman family, and a map of North and South 
America, besides several illustrations scattered throughout the 
text. 


Dr. A. B. MEYER has sent us a memoir (44h. wu. Ber. des Ky 
Zoolog. u. Anthropol. Ethn. Museums zu Dresden 1894-95) on a 
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Brown Chimpanzee. The Chimpanzee described and figured in 
it is a young female living in the Zoological Gardens at Dresden, 
remarkable for its reddish brown hair, projecting eyes, and very 
bright-coloured skin. Dr. Meyer discusses at some length the 
numerous species, sub-species, and varieties of the Chimpanzee 
that have been proposed by various authors, and decides that 
his ‘* Brown Chimpanzee” can be referred to none of them. 
It may be quite true that no one has previously described such 
a brown form of the Chimpanzeee, but nearly all mammals, 
especially the Quadrumana, are subject to lighter variations in 
colour, and we see no reason why this should not be the case 
with the Chimpanzee. It would seem, therefore, that Dr. Meyer 
has done well in not giving his Brown Chimpanzee a new 
scientific name. It appears that nothing is known of the history 
of the specimen, nor of its exact locality. 


THE third and concluding portion of Kubary’s monograph of 
the ethnography of the Caroline Archipelago is now published 
under the editorship of Herr J. D. E. Schmeltz, who has, as 
usual, spared no pains to bring out the memoir in a way which 
its value demands. The complete work consists of 306 pages 
and fifty-five plates; many of the latter are coloured. They 
are executed by Trap, which is a sufficient guarantee of their 
excellence. It is to the famous but ill-fated Museum Godeffroy 
that we owe the inception of this investigation. At a later date 
Kubary was connected with the Kgl. Museum fiir Vélkerkunde 
in Berlin. The present section, which deals with house- and 
canoe-construction in the Pelan Islands, maintains the level of 
conscientious care and minute detail which characterised the two 
former parts. The structure of the houses and canoes is 
illustrated to scale by drawings in plan, elevation, and section ; 
and details of fastenings and joinery are given on a larger scale. 
We have thus all the information necessary to understand 
structural details, which latter are too often lacking in the de- 
scriptions and illustrations of travellers. Some houses are richly 
decorated with carved and painted ornamentation ; but unfor 
tunately Kubary was not impressed with the importance of this 
branch of ethnography, and so we are left in ignorance as to the 
significance of the figures and patterns, What a pity it is that 
the ethnography of our Possessions and Protectorates in various 
parts of the world is not investigated and published in such a 
manner as this ! 


WE have received from Mr. J. Eliot, F.R.S., Meteorological 

Reporter to the Government of India, parts viii. and ix. of vol. v. 
of ‘Indian Meteorological Memoirs,” containing the discussion of 
hourly observations made (1) at Deesa, a military station in the 
Palanpur State on the Banas River ; and (2) at Kurrachee, the 
Port of Sind. The latter station is about three miles from the 
sea, and has a most complete exposure. The period embraced 
is 1875-93, and forms part of the proposed discussion of the 
observations recorded at twenty-five observatories. For each 
station the mean observed hourly values of the various elements, 
and the differences from the mean of the day, have been 
calculated, and from these the ,diurnal variations have been 
resolved into four component harmonic oscillations by the ap- 
plication of Bessel’s formula, while the epochs and values of the 
diurnal maxima and minima have been computed by the method 
used by Dr. Jelinek, to the second approximation. The in- 
vestigation of the materials at each station is of itself a most 
aborious and thorough piece of work, and the complete dis- 
cussion will be probably unequalled in magnitude. The import- 
ance of the whole investigation can scarcely be over-estimated, 
and when the results are collated they cannot fail to throw much 
light upon the causes which underlie the periodic variations over 
this vast area, and their dependence on various physical and local 
conditions. 
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XYLOSE, like arabinose, gives two optically active stereo. 
isomeric acids on treatment with hydrocyanic acid and subse- 
quent hydrolysis. Of these, gulonic acid has long been 
recognised ; the second, idonic acid, has recently been isolated, 
and its derivatives prepared by Emil Fischer and Irving 
Wetherbee Fay (Berichte, 1895, No. 14, p. 1975). The series 
is remarkable as containing the last missing members of the 
mannitol group of acids, sugars, and alcohols. The names— 
idonic acid, idose, iditol, and idosaccharic acid—assigned to 
these substances have been derived from ‘‘ idem,” and given on 
account of the symmetrical geometrical formulz expressing their 
constitution. From the formula of 1-idose, 


H Ol H OH 

CH,OH.C.C. C.C.COH 
OH H OH H, 
it is evident that hydroxyl and hydrogen are similarly related to 
each of the asymmetrical carbon atoms, and that only the same 
product, racemic acid, and no inactive tartaric acid can be pro- 
duced by oxidation wherever the molecular chain is broken; 
in this respect a remarkable contrast to the other hexoses 
being shown. From the product of the action of hydro- 
cyanic acid on xylose, gulonic acid was separated by 
repeated crystallisation of the lactones; the syrupy dark 
liquid resulting on evaporation of the mother liquor was diluted 
and treated with brucine. The product on evaporation and 
addition of a large quantity of alcohol gave a crystalline mass 
of brucine idonate. When purified and recrystallised from 
methyl alcohol it formed colourless prisms, or long rectangular 
plates, which melted with decomposition between 185° and 190° 
(corr.). The acid was prepared from the brucine salt by addition 
of barium hydrate and subsequent decomposition of the barium 
salt with sulphuric acid. Ultimately a relatively good yield ot 
idonic acid and its lactone was obtained as a colour 
less syrup, which dissolved easily in water, and with 
difficulty in alcohol, and was insoluble in ether. 0°5 gram 
dissolved in 3°5 grams of water gave a rotation of — 5°2° ina 
decimeter-tube. The normal idonates of calcium, barium, cad- 
mium, and lead are amorphous and very easily soluble in water. 
A characteristic cadmium double salt, (CgH,,07)¢Cd. CdBrg. 
crystallises in fine, colourless needles. The corresponding 
sugar, l-idose, was prepared from the syrupy mixture of idonic 
acid and its lactone by reduction with 24 per cent. amalgam 
after dilution with ten times its volume of ice-cold water. The 
sugar was isolated in the usual way as a syrup, which could not 
be completely purified through lack of material. A 10 percent. 
sterilised solution did not ferment with yeast. The osazone, 
prepared as usual, could not be distinguished from gulosazone. 
The alcohol of this series, l-iditol, was obtained by the further 
reduction of idonic acid by sodium amalgam, first in acid, and 
finally in alkaline solution. It was purified by formation of the 
benzaldehyde compound, recrystallised from acetone in colour- 
less needles of the composition C;H,O,4(CH.CgHs)3. The puti- 
fied compound, on treatment with sulphuric acid and alcohol, 
gave the alcohol as a colourless syrup very easily soluble in 
water. The idosaccharic acid was formed from idonic acid by 
treatment with nitric acid, and yielded crystalline calcium and 
copper salts. 


THE additions to the Zoological Society’s Gardens during 
the past week include a Brown Capuchin (Ceédus fatuellus) 
from Guiana, presented by Sir Egbert Sebright, Bart. ; a King 
Parrakeet (Aprosmictus scapulatus) from Australia, presented 
by Mr. George Cawson; two White Storks (Czconéa alba), 
European, presented by Sir Charles Payne, Bart. ; an Ortalan 
Bunting (Eméberiza hortulana), European, presented by Mr. H. 
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C. Martin ; two Hybrid Widgeons (between Afareca penelope and 
Anas boschas), bred in England, presented by Mr. Wellesley 
Taylor ; a Cape Viper (Causus rhombeatus), two Rufescent 
Snakes (Leptodira rufescens) from South Africa, presented by 
Mr. J. E. Matcham ; a Great Kangaroo (Macropus giganteus) 
from Australia, deposited ; two Hunter’s Spiny Mice (Acomys 
hunter), born in the Gardens. 


OUR ASTRONOMICAL COLUMN. 


RUTHERFURD’s STELLAR PHOTOGRAPHS. — The pioneer | 


work of the late Dr. Rutherfurd in photographic star charting 
is gradually assuming a form which gives the results a high 
scientific value. In 1890, Dr. Rutherfurd presented his original 
negatives, many of them taken more than twenty years ago, to 
the Columbia College Observatory, New York, together with 
some thirty volumes of measures of certain star photographs, 
and Prof. J. K. Rees was authorised to arrange for the discussion 
of the photographs. After Dr. Rutherfurd’s death in 1892, his 
son, Rutherfurd Stuyvesant, generously provided funds for con- 
tinuing the reduction and publication of the measures. The 
results obtained for the stars of the Pleiades group, and for the 
stars about 8 Cygni have already been published, as well as an 
investigation of the parallaxes of w and @ Cassiopei. To these 
are now added two papers giving full details of an investigation 
of the parallax of » Cassiopeiz, and of the reduction of positions 
of sixty-two stars in the neighbourhood (Axx. New York Acad. 
Sci., vel. viii. 301, 381). Using three pairs of comparison stars, 
the parallax deduced for Cassiopeiz is 0”°443 + 0"'043; or, 
taking six pairs, 0’°465 + (see NATuRE, vol. lii. 
p. 61). In view of the difficulty of getting comparison stars 
suitably situated either with respect to position angle, or 
distance, it was considered desirable to take a larger number 
than usual, and hence six pairs were reduced, being all that were 
sufficiently impressed on the plates in both seasons of the year. 
Only the three pairs which lead to the first-named value, 
however, are so situated with reference to the parallactic ellipse 
as to give good coefficients for the parallax. 

RADIAL VELOCITIES OF SATURN.—The recent spectroscopic 
investigations of the velocities in the Saturnian system furnish an 
admirable illustration of the accuracy at present attainable in 
this department of astronomical research. Prof. Keeler, M. 
Deslandres, Prof. Campbell, and Dr. Belopolsky have each in 
turn directed their attention to the planet, and the following 
table brings together the different results obtained, and compares 
them with the computed velocities :— 


Equatorial Excess of velocity 
velocity of for inner edge 
planet. of ring. 
Keeler .-» 10°3 km. per sec. 3°6 km. per sec. 
Deslandres ... 9°4 ” 
Belopolsky ... 9°4 ve 5°5 


It thus appears that in the hands of competent observers, the 
photographic methods now employed for the determination of 


velocities along the line of sight may be relied upon to give | 
values which are correct to within one kilometre per second ; | 


while for results depending upon the measurement of more than 
one velocity, alittle greater latitude must be allowed. 


In reply to the objection of M. Deslandres and Prof. Seeliger, | 


that the spectroscopic results do not strictly prove the meteoritic 
constitution of the ring, Prof. Keeler has pointed out that any 
other explanation which is consistent with them can only be re- 
garded as artificial, or inherently improbable (4s¢. Nach. 3313). 


If the ring were composed of concentric solid rings, a line in | 


the spectrum would be made up of short straight lines, like an end 


view of a flight of stairs. Prof. Keeler does not consider his own | 


photographs capable of showing more than ten such subdivi- 
sions, for if the number were greater than this, the step-like 
structure of the lines would be destroyed by unavoidable errors 
in guiding 3 but up to a certain point the effect would still be 
apparent in the widening of the lines. He finds, however, that 
the definition of the lines in the spectrum of the ring is less 
affected by guiding errors than that of the lines of the planet, as 
might be expected if the lines were smooth curves such as would 
be produced in the case of a meteoritic ring. 
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THE CAPE OBSERVATORY.—Dr. Gill’s report of the work 
done at the Cape Observatory during 1894 has been distributed. 
It opens by pointing out that the chief desideratum in astronomy 
during the past decade has been an adequate provision for the 
study of astrophysics in the southern hemisphere. As the 
readers of NATURE are aware, Mr, Frank McClean, F.R.S., 
has given to the Cape Observatory a splendid equipment for 
such work, so the need has been met, and a harvest of results 
may be looked for as soon as the instrument is erected. With 
reference to this generous gift, the report says that the telescope 
will have a photographic object-glass of 24 inches aperture and 
224 feet focal length, and be provided with an objective 
prism of the same aperture having a refracting angle of 74°. 
Mounted parallel to this there will be a visual telescope of 18 
inches aperture and of the same focal length as the photographic 
telescope. The equatorial mounting will have complete circum- 
polar motion for within 30° of the zenith ; and will be sufficiently 
elevated to allow of a slit spectroscope suitable for determining 
motion in the line of sight. Such a spectroscope will also be 
provided by Mr. McClean, together with an observatory of light 
construction. The instrument has been for some time under 
construction by Sir Howard Grubb, and will probably be com- 
pleted before the end of 1896. 

Among the work done with the astro-photographic telescope, 
we notice that, after rejecting all plates of insufficient exposure, 
or which are otherwise faulty, only 70 of the plates for the 
Catalogue, out of 1632 areas assigned to the Cape, remain to be 
done. Of the chart plates, 263 have been passed as satisfactory. 

Measures of the diameters of the photographic discs of a 
variable star in Vela, together with those of nine comparison 
stars, prove the former to be a variable of the Algol type, its 
period being about 5d. 22h. 24m. 4s. A coniplete discussion of 
the light curve and period will shortly be undertaken. 

The researches on the solar parallax have been carried 
forward, three sections of the work, on the observations of the 
minor planets Victoria and Sappho, having been passed through 
the press. The manuscript of the definitive discussion of the 
observations of Victoria has been sent to the printers ; while the 
computations of the solar parallax from the observations of 
Sappho and Dr. Elkin’s reductions of the observations of Iris 
are completed. : 


THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


A®X ordinary general meeting of the Institution of Mechanical 
Engineers was held on the evenings of Wednesday and 
Thursday, October 23 and 24, at the Royal United Service 
Institution, Whitehall, the Council having lent their new 
theatre for the purpose. The building of the Institution of 
Civil Engineers, where the Mechanical Engineers have held 
their London meetings for years, is now in process of re- 
building. It is to be hoped, however, that the Institution of 
Mechanical Engineers will, before long, have their own 
| premises. 
There were three papers down for reading on the first day of 
the meeting :— 
‘“*The Electric Lighting of Edinburgh,” by Henry J. 
Burstall. 
; _ ‘Report on the Lille Experiments upon the Efficiency of 
| Ropes and Belts for the Transmission of Power,” translated 
| by Prof. David S. Capper. 


‘* Observations on the Lille Experiments upon the Efficiency 
of Ropes and Belts for the Transmission of Power,” by Prof. 
David S. Capper. 
| The chair was taken on each evening at 7.30, by Prof. 
| Alexander B. W. Kennedy, F.R.S. On the first evening 
| Mr. Burstall’s paper was read and discussed. 
| _ The electric lighting of Edinburgh is in the hands of the 
Corporation. It was decided upon in 1893, when the work of 
| designing and superintending the scheme was entrusted to Prof. 
| Kennedy, the President of the Institution. From an electrical 
point of view the city consists of two districts. In one the 
houses are close together, and the demand for light may be ex- 
pected to be fairly concentrated ; in the other it will be more 
scattered, Having regard to the different districts to be served, 
and taking into account all the local circumstances, it was decided, 
after comparison of the various systems of supply and distribu- 
| tion which could be used, to adopt a low tension three-wire system 
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for the central and northern district, and an alternating-current 
high tension system for the southern and eastern district, both 
systems being worked from one central station, and under the 
same control and management. A good site was found for the 
central station between the Caledonian Railway and Dewar Place. 

The boiler-house is designed to contain seventeen boilers, of 
which at present only six are in place. They are of the dry- 
backed marine type, each 10} feet mean diameter and 12 feet 
long, with two Purves flues 3} feet inside diameter, and 166 
tubes of 3 inches internal diameter. The boilers are of steel 
with wrought-iron tubes. On the top of the boilers are fitted 
super-heaters, each having two nests of tubes enclosed between 
the top of the boiler shell and a fire-brick casing above. Each 
consists of thirty-two vertical flat coils of wrought-iron tube 14 
inches diameter. Sinclair's mechanical stokers are fitted to each 
boiler, and are driven by an electric motor. The main steam 
pipe forms a complete ring round the present boilers. This ring 

joins the engine-room main at two points, and is provided with 
valves, so that the failure of any one pipe will put only the cor- 
responding boiler out of use. The pump-room contains at pre- 
sent one duplex steam pump and two three-throw pumps driven 
electrically, each pump specially designed to run with a large 
range of speed, and for this purpose can be connected with either 
the 230-volt or the 115-volt mains. A Kennedy water meter is 
connected with one range of feed pipes, so that the whole of the 
water going to the boilers can be measured. In the pump-roorm 
is placed the electric motor for driving the mechanical stokers 
with its counter shaft. The coal brought in the railway trucks 
is at present stored in the east end of the boiler-house ; on the 
station being extended, the coal will be stored over the boiler- 
house, and let down through shoots to the mechanical stokers. 
In designing the plant at present in the boiler-house, provision 
for extensions has been kept in mind, and the arrangements are 
such that new plant can be added at any time. 

The engine-rooms are side by side, forming really one room 
divided bya line of columns which carry the roofs and the beams 
for the travelling cranes. The engine-room next the boiler- 
house is reserved for the low-tension plant, the other contains the 
high-tension plant. A platform, raised 4 feet above the engine- 
room floor level, runs the whole way across the west end of both 
engine-rooms ; and on this are placed the switchboards and 
regulating gear for both the low- and high-tension systems. The 
machinery at present in the low-tension engine-room consists of 
eight engines, four of 100 I.H.P., two of 250 I.H.P., and two 
of 360 I.H.P., with their dynamos; and provision is made for 
eight more engines of 360 I.H.P., in the future. All are 
Willans central-valve engines driving their dynamos direct. All 
the dynamos are two-pole shunt-wound machines with drum 
armatures, all wound to give 270 volts, except two which are 
driven by two 100 I.H.P. engines ; these two are wound to give 
135 volts, being used as balancing machines on the three-wire 
system. The steam-piping forms, with part of the boiler-house 
ring, a complete ring round the low-tension engine-room, and is 
connected with the boiler-house ring at two points. The main 
ring is 8 inches internal diameter throughout. The straight 
lengths are of steel, with thick flanges screwed and brazed on ; 
the tee pieces and valve boxes are of cast-iron ; and the bends of 
copper with steel flanges. All bends are of large radius, and no 
expansion joints are used or required. The engines are erected 
in pairs, and are connected with the main ring by two long copper 
bends. The pipes are slung by long rods from brackets fixed on 
the walls or columns, so as to allow free movement. The main 
exhaust pipes are of cast-iron, and are led through a Berryman 
feed-heater, in the boiler-house to the chimney. Provision is 
made for three more heaters when required. The whole of the 
machinery stands on a concrete foundation block 74 feet thick, 
which is separate from the foundations of the walls. 

The main leads from the dynamos are drawn through curved 
wrought-iron pipes let into the concrete, into chases in the centre 
of the engine foundation block, along which they are carried to 
the chamber under the switchboard platform. The leads from 
the field winding off the machines are also carried in the same 
manner to their regulating resistances ; the switches for these 
resistances are fixed upon the handrail on the platform in front 
of the switchboard, the leads from the resistances being brought 
up through the posts of the handrail. The switchboard, and 
the whole of the apparatus for regulating the dynamos and the 
batteries, and for the distribution of the current, are placed on 
the platform, and are directly under the eye of the engineer in 
charge. The switchboard consists of seven slate panels, each 
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about 7 feet high, and stands 4 feet from the west wall of 
the engine-room. The arrangement of the switchboard and 
conductors was next described. 

The battery-room has a fire-proof floor covered with acid 
resisting asphalt. The battery consists of 132 cells of the new 
Crompton-Howell 31-plate type. It is divided up into two 
half-batteries, positive and negative, and is arranged in two 
tiers on four rows of stands, which are of cast-iron, with wooden 
longitudinal bearers carrying the cells ; the eight hospital cells 
are arranged on separate stands. All the cells are similar, and 
have each a nominal capacity of 1000 ampere hours, the normal 
rate of discharge being 200 amperes. The battery has ample 
capacity to meet the whole of the load of the station from day. 
light till the evening ; thus during the summer time it can do the 
lighting during more than half the twenty-four hours. The 
high-tension portion of the station consists at present of only 
two engines and alternators with their switchboard, and the 
rectifiers for arc-lighting with their regulating arrangements and 
switchboard ; but in the immediate future, this plant will be 
considerably extended. Each of the alternators is driven direct 
by a Willan’s three-crank engine of 150 I.H.P., on the same 
bed-plate. The alternators are of the ‘‘ Portsmouth” type, 
with some modifications necessary owing to their increased 
speed of 450 revolutions per minute. Their armatures are 
stationary, and are of great strength; the core, consisting of 
sheet-iron segments, is solidly bolted into the framing of the 
machine, with the coils threaded through holes in the sheet-iron, 
well insulated, and completely enclosed in brass boxes. The 
field magnets revolve, and consist of two heavy cast-steel discs, 
having on their circumference claws projecting sideways altern- 
ately over the field winding, which is between the discs, and is 
well protected from injury. The exciting current is taken from 
the low-tension switchboard at 230 volts, and is only a few 
amperes. The alternators work at an electromotive force of 
between 2000 and 2200 volts with a frequency of 524 figures 
complete alternations per second. Opposite to the alternators, 
and standing on the same foundation bleck, are placed the 
Ferranti rectifiers for the series arc-lighting. These are three in 
number, one for each of the two circuits, and one to spare. 

In the three-wire system of distribution for the northern and 
central districts, the electromotive force between the two outer 
conductors, positive and negative, is 230 volts, while that between 
the middle wire and the positive or negative is 115 volts. The 
latter is the electromotive force of the lamps on the consumers’ 
premises, no trouble being now experienced in obtaining glow- 
lamps to work at this electromotive force, or even higher, The 
feeders from the station are connected to the distributing mains 
at sixteen points. They consist of two conductors only, the 
positive and negative; the middle wire is inter-connected 
throughout as much as possible, and is brought hack from three 
districts on the system. The cables are put in parallel at the 
station, and one connection only is made to the switchboard. 
The positive and negative sides respectively. of all the feeders 
are put in parallel at the switchboard ; but any feeder or feeders 
can be put on a separate machine if required. As far as possible, 
consumers in each street and district are balanced against one 
another by connecting them alternately between positive and 
middle wires, and between negative and middle wires; large 
consumers have all three wires taken into their premises, and 
their lights balanced against one another in a similar manner. 
But however carefully this balancing is done, it is impossible to 
get a really accurate balance ; the ‘‘out of balance” current 
varies from hour to hour, and even from minute to minute, and 
is different on different days of the week. The amount out of 
balance is compensated for at the station by means of the 
balancing machines, one of which can be put on either side of 
the system ; the balancing during the light load is done from the 
battery alone. Light wires, forming potential leads or pilot 
wires, are brought back from all three conductors at each feeding 
point, and are connected to the feeder volt meters on the switch- 
board ; so that the pressure at the feeding points at any part of 
the system is directly known at the station, and the necessary 
regulation made for keeping the electromotive force constant. 
The distributing mains are brought back to the station, but are 
used only for the supply of light and power there ; no regulation 
is done on the mains anywhere, except to the feeding pois. 
No high-tension feeders or distributing mains have yet been laid, 
but will be added later. P 

In regard to road-work, practically the whole of the dis- 
tributing mains are laid as cable insulated with india-rubber 
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heavily braided, drawn into Doulton stoneware casing under the 
footways, and into either Crompton-Davis cast-iron casing or 
cast-iron pipes under the roadways. At all crossings, and at 
intermediate places on the foot-ways, brick junction boxes are 
built. Wherever sufficient space has been found under the foot- 
ways, the feeders have been laid as bare copper strip, carried on 
stoneware insulators in concrete culverts. Across all roads, and 
where there has not been sufficient space for culvert, the feeders 
are laid in Siemens armoured cable, laid direct in the ground. 
All the feeders have been designed to have a total drop of 44 
volts at fullload Potential leads, by which each feeding point 
is connected back to the station, consist each of three sets of 
wires, insulated with specially prepared paper, laid up together 
and covered with the same material, a lead tube being drawn 
over the whole. All of the cable connections are made by cone 
connectors, sweated on to the cables, and fitting into gun-metal 
connecting blocks. 

The author concluded by stating that he had endeavoured to 
describe the arrangement of the plant and mains, and any details 
in their design and construction which might be of interest, with- 
out discussing general principles or the advantages or dis- 
advantages of any individual system. 

In the discussion which followed the reading of the paper, the 

chief point raised was the advisability of using a dual system of 
supply ; but the author very well disposed of the objections 
raised in this direction by pointing out that the area to be dealt 
with consisted of two districts differing widely in character. 
For one the high pressure alternating system was most desirable, 
and for the other a low tension system. It is easy, as Mr. 
Burstall said, to maintain that either system is wrong if the dis- 
advantages of that system are given undue prominence, and the 
advantages of the rival system are brought prominently forward. 
Of course, the benefit of the high-tension alternating system 
consisted in the saving of copper, but that was a thing that 
perhaps would not work out in practice exactly in the same way 
as it was presented in theory. On paper, a larger main was re- 
quired for low-tension transmission, but practically there was 
often no saving incopper. As a matter of fact there is, however, 
an economy in material in the feeders. It becomes a question 
of balance of advantages, whether certain points shall be sacri- 
ficed to the saving of copper. Mr. Burstall stated that so far 
as Edinburgh was concerned, no less than six schemes were 
worked out in detail before it was decided to adopt the plans 
described in the paper. The discussion also ranged over the 
question of superheating steam, the efficiency of feed pumps, 
and various other engineering details, which, however, it is not 
necessary here to consider in connection with an electrical paper, 
especially as no new facts of importance were added to one’s 
information upon these matters. 

The second paper, on the Lille experiments with ropes and 
belts, does not need any extended notice at our hands. The 
Société Industrielle du Nord de la France had the question of 
transmission of power brought before them by a paper by M. 
V. Dubreuil, and it being considered advisable to obtain more 
information on this subject, a commission was appointed, and 
the Institution of Mechanical Engineers was invited to send a 
representative. Various trials were made with ropes and belts 
under different conditions. Owing to the want chiefly of dyna- 
mometer records, no very exact figures could be deduced from 
the experiments, so far as the actual power transmitted was 
concerned. An effort was made to make the experiments com- 
parative as between ropes and belts, by keeping the experimental 
conditions in both cases constant. It is somewhat doubtful, 
however, to what extent these efforts were attended by success. 
Generally speaking, it may be said that the results arrived at 
showed the power absorbed by transmission to be equal, whether 
ropes or belts were used. This conclusion, however, must be 
accepted with some reserve. 

Prof. Capper in his paper, commenting on the experiments, 
attempted to arrive at some conclusion as to the efficiency of the 
whole system. His figures were excellently worked out, but he 
himself acknowledged that the data upon which he based his 
calculations might be open to question. Although, therefore, 
the experiments may not be of great use to future designers of 
machinery, the thanks of English engineers are none the less 
due to the Société Industrielle for their courtesy in inviting the 
Institution of Mechanical Engineers to send a representative to 
watch the proceedings. The Institution is also to be con- 
gratulated in being able to send so competent an observer as 
Prof. Capper as their representative. 
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A long discussion followed the reading of the paper, which 
occupied the rest of the evening. Perhaps the most interesting 
part of it were the remarks of Mr. Crompton, who stated that 
the question of transmission by ropes and belts did not possess 
any longer the importance it once did, as within a few years the 
silent, flexible connecting rod, called electricity, would supersede 
all other methods of transmission, so that ropes and belts would 
only be found exhibited in museums, as mechanical curiosities of 
a past era. 


RECENT FISHERY LITERATURE. 
HE general report for 1894 of the Fishery Board for 
Scotland contains evidences of the revolution which is 
quietly but steadily effecting a complete change in the methods of 
the fishing industry. There is a further falling-off in the 
number of fishermen and fishing boats engaged in the herring 
and line fishing. The sailing craft continue to give way before 
steam trawlers and steam liners, and the competition for the 
best markets is bringing about an increased centralisation of the 
fishing industry. The smaller and healthier creeks and villages 
are being gradually depopulated, and the larger ports are 
becoming overcrowded. The summer herring fishing is being 
forsaken for line fishing, which can be prosecuted all the year 
round. Steam liners are consequently increasing rapidly in 
number, and during the past year have proved most successful. 
Indeed, in spite of the falling off in the means of capture, the 
decrease in the total quantity of fish landed, as compared with 
the returns for 1893, amounted to only 19,c00cwts. This state 
of things may be attributed to the fact that the steam trawlers 
and liners are able to proceed much further out to sea than 
sailing craft, and are able to fish over fresh grounds where large 
catches are frequently obtained. Being larger and stronger, 
moreover, these vessels are to a great extent independent of 
wind and weather, which seriously affect the movements of the 
smaller sailing boats. Herring were locally plentiful, and 
of a quality never excelled within modern times, They 
were especially abundant in the Orkneys and Shetlands— 
where the catch was double that of 1893—and in the Campbell- 
town area; but the herring fishery in the Hebrides was again a 
failure, and this is the more to be regretted as Stornoway, the 
most important centre for ling, also exhibited a large falling off 
in the returns of the latter fish. It is gratifying to notice a 
slight increase in the returns of flat fish, especially in view of the 
complaints of the depletion of grounds frequented by them. The 
increase may, however, be due to the hauls made by steam 
trawlers working on fresh and more distant grounds. For the 
first time in the Board’s returns, a table is given of the number 
of persons engaged in Scotch fisheries on sea and land; 
there are more than 117,000 people taking some part in the 
various branches of the industry. 

The report of the same Board on Salmon Fisheries shows 
that the season of 1894 was in most districts below the average. 
On the other hand, salmon disease appears on the whole to have 
been less prevalent during 1894 than in the previous year. 

In an interesting and amusing article on the North Sea 
fisheries (‘* Journal of the Marine Biological Association,” vol. 
iii., 1895), Mr. Holt devotes especial attention to the question 
of the destruction of immature fish. The fact that there 
has been a diminution of the fish supply during recent 
years seems to be thoroughly established, although the im- 
proved boats and methods of fishing render this decrease 
less striking than might otherwise be the case. The alleged 
cause of this diminution is over-fishing, that is to say over-trawl- 
ing, but inshore trawlers, shrimpers, and other fishermen do not 
appear to be blameless in the matter. During some years’ 
residence at Grimsby, Mr. Holt has collected statistics on this 
question. They are necessarily incomplete, as time and oppor- 
tunity did not permit of wide investigation ; they are, however, 
fairly complete in the case of the plaice, one of the most important 
of our flat fishes, and Mr. Holt’s evidence concerning this fish is 
very striking. He states that during a whole year’s trawling on 
the North Sea grounds 57 per cent. of the plaice brought to 
shore were sexually immature, and had thus never had a chance 
of reproducing their species, and so contributing to the mainten- 
ance of the supply. Th the Conference of 1892 the size limit for 
plaice was made 10 inches; they are marketable at this size, 
although not sexually mature, for Mr. Holt finds that as a rule 
North Sea plaice are not mature until they attain a length of 17 
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inches. Fish vary in size under different conditions and in 
different areas, and on the south-west coast the limit of size for 
maturity in plaice is 13 inches according to Mr. Cunningham. 
An immense number of the small plaice brought to market are 
caught on the eastern grounds; and this area forms also a 
nursery and spawning haven for turbot, brill and soles. The 
number of plaice above 10 inches on these grounds is inconsider- 
able ; and if a size limit of 13 inches for plaice brought to market 
were enforced, even during the spring and summer only, such a 


limit would suffice to keep trawlers off these grounds, which | 


would thus be left unmolested. In conclusion, Mr. Holt con- 
siders various remedial measures for checking the depletion of 
the North Sea grounds, and of enabling the fish supply to 
recover ; but the only practicable method of attaining this end 
* present is by legislation based on the principle of the size 
imit, 


THE FORMATION OF BACTERIAL 
COLONIES: ' 


“THE author has examined the details of development of the 
colony from a single spore, in numerous species, by 
employing microscopic plate-cultures, which can be kept under 
observation under a one-twelfth and even a one-twentieth oil 
immersion, or by making pure A7atschpraparate of the growing 
colony on cover-slips covered with a thin film of gelatine. 

He finds many factors of importance in affecting the form, 
extent, rapidity of growth, and other characters of colonies. The 
elasticity of the gelatine, the presence of moist films on the sur- 
face of the gelatine, the rate of (slight) liquefaction, &c., all 
being of importance, in explaining the shapes, &c., of submerged 
colonies—‘‘ whetstone shaped,” moruloid, spherical, or lobed 
colonies—the mode of emergence and spreading over the surface 
of the gelatine, the formation of radiating fringes, iridescent 
plates, &c. 

Exposure to light during the development of liquefying 
colonies may profoundly affect their shape and other properties, 
a phenomenon closely connected with the retardation of 
liquefaction and growth. Pigment bacteria may give rise to 
perfectly colourless races when cultivated under certain con- 
ditions, and the colour restored by again changing the conditions, 
a fact which the author has not only confirmed with red forms, 
but which he shows to be true of a violet bacillus. Species 
commonly described as non-motile show active movements 
under certain conditions, and the sizes of bacteria are not con- 
stant in different regions of one and the same colony. Details 
have been worked out for series of types, the extremes of which 
differ considerably in liquefying power, and essential difference 
in the appearance of a colony may depend on the amount of 
liquefying power evinced. 

Some curious cases of travelling films, the lobes and contorted 
tresses of which move like amoebze over the surface of the 
gelatine, were also examined. 

The facts point to (1) differences in colonies even of one 
species may depend on much more subtle differences in cultures 
than are usually recognised ; (2) varietal differences may occur 
in two bacilli of the same species (isolated from the river), due to 
the different vicissitudes the two individuals have been subjected 
to during their sojourn in the water ; (3) the difficulties met with 
in diagnosing ‘‘ species” of bacteria with the aid of works of 
known authority, are partly due to varieties of the same species 
being recorded by different observers under different names, and 
the author thinks some more consistent pre-arranged plan of 
working out the characters of such forms should be developed by 
bacteriologists than at present exists. 


A Fase BACTERIUM. 


The author has isolated from the Thames a form which gives 
all the ordinary reactions of a bacterium in plate-cultures and 
tube-cultures in gelatine, agar, potato, broth, milk, &c. 

It isa rod-like form, 1 yw thick, and up to 2 or 4 » long, stains 
like a bacillus, and cannot be distinguished from a true Schizo- 
mycete by the methods in common use. 

On cultivating it under high powers—one-twelfth and one- 
twentieth oil immersions—from the single cell, however, it is 
found to form small, shortly-branched mycelia, the growth and 


1 Abstracts of two papers, read before Section K of the British Association 
t Ipswich by Prof. H. Marshall Ward, F.R.S. 
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segmentation of which are acropetal. This turns out to bea 
minute oidial form of a true fungus. 

Its true nature can only be ascertained by the isolation and 
culture through all stages from the single cell, according to the 
original methods of gelatine cultures of Klebs, Brefeld, and De 
Bary, which preceded and suggested the methods employed by 
bacteriologists ; and the facts discovered raise interesting ques- 
tions as to the character of alleged ‘‘ branching ” bacteria on the 
one hand, and the multiple derivation of the heterogeneous 
group of micro-organisms, termed bacteria in general, on the 
other. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 


CAMBRIDGE.—The following have been appointed Examiners 
in Natural Science for the current academical year :—Physics : 
Dr. O. J. Lodge, F.R.S., and Mr. L. R. Wilberforce. Elemen- 
tary Physics: Mr. H. F. Newall and Mr. S. Skinner. Chemistry : 
R. Meldola, F.R.S., and Mr. W. J. Sell. Elementary 
Chemistry: Mr. F. H. Neville and Dr. S. Ruhemann. 
Mineralogy: Prof. N. Story-Maskelyne, F.R.S., and Mr. H. A. 
Miers. Geology: Prof. G. A. J. Cole and Mr. H. Woods. 
Botany: Dr. H. M. Ward, F.R.S., and Mr. H. Wager. 
Zoology: Prof. S. J. Hickson, F.R.S., and Mr. S. F. Harmer. 
Elementary Biology : Mr. A. C. Seward and Mr. J. J. Lister. 
Anatomy: Prof. A. Macalister, F.R.S., and Prof. A. M. 
Paterson. Physiology: Mr. W. B. Hardy and Prof. W. D. 
Halliburton, F.R.S. Pharmaceutical Chemistry: Mr. A. Ivatt 
and Mr. R. H. Adie. 

Dr. Glaisher, F.R.S., and Mr. R. T. Glazebrook, F.R.S., of 
Trinity College, and Prof. G. B. Mathews and Mr. A. E. H. 
Love, F.R.S., of St. John’s College, have been appointed 
Examiners for Part II. of the Mathematical Tripos ; and Prof. 
Ewing, F.R.S., Prof. Reynolds, F.R.S.,and Mr. J. B. Peace, 
of Emmanuel College, have been appointed Examiners for the 
Mechanical Sciences Tripos. 

The twenty-second annual report on the local lectures 
has just been issued. It touches upon a number of inter- 
esting questions. Of the work temporarily undertaken for 
County Councils three years ago, the only portion that remains 
vigorous is that carried on in connection with the Norfolk County 
Council in the preparation of teachers in elementary schools to 
teach science subjects in evening classes. These courses, given 
in the county of Norfolk, have been supplemented by practical 
laboratory work in Cambridge during the Long Vacation, which 
has been attended by teachers holding scholarships from the 
Norfolk Council. The Syndicate state in the report that they 
are persuaded that this is a work of great value, and that they 
believe that it is in this direction, rather than by the provision of 
ordinary technical courses for rural audiences, that they can now 
best aid the technical education work of County Councils. 
During the past session the scheme of certificates has been 
remodelled so as to encourage more continuous and systematic 
work, and has already begun to show good results. The most 
important part of the report is that in which the Syndicate 
announce their intention to appeal for funds to enable the 
University to develop and extend the work in a more systematic 
way by placing particular districts in charge of superintendent 
lecturers, who will form a direct link between the district and 
the University. Appended to the report is a special report by 
Dr R. D. Roberts, the secretary for lectures, in which a large 
scheme for the future development of the work is sketched and 
practical proposals suggested. 


A Directory of Science, Art, and Technical Colleges, 
Schools, and Teachers in the United Kingdom, by Mrs. R. S. 
Lineham, has been published by Messrs Chapman and Hall. 
The directory will undoubtedly prove of great value to all who 
are concerned with scientific and technical education. It con- 
tains a list of schools arranged alphabetically according to towns, 
with the names of secretaries, principals, and teachers, and the 
number of students taught in each subject. There is also an 
alphabetical list of names and addresses of teachers of science, 
art, and technology, arranged under the headings of subjects 
taught. Other information of particular use to teachers 
under the Science and Art Department, and needed now 
and then by all promoters cf elementary scientific educa- 
tion, will be found in the volume. Complete the directory * 
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not, nor is it infallible; but it is a praiseworthy attempt to 
organise into one guild the teachers of a growing and most 
important section of educational work. The labour involved in 
getting together the facts which make up the contents must 
have been immense, and it is to be hoped that, now the work 
has been done, the support required to ensure the annual 
publication of the directory will not be lacking. If the book 
only makes teachers in technical schools and institutes realise 
that they are part of one organic whole, having for its object 
the extension of scientific knowledge, it will accomplish a much- 
desired end. 


Tue Report of the Technical Educational Committee of the 
Berks County Council is optimistic, but it is not distinguished 
by descriptions of any very noteworthy developments. Berk- 
shire is an agricultural county, and that is tantamount to saying 
that little encouragement is given to scientific education. Such 
counties are not willing to be taught much about principles ; 
what they will tolerate, are subjects like practical butter-making, 
laundry-work, poultry-keeping, hedging, and horse-shoeing ; but 
to attempt to teach agriculturists anything much beyond 
manual dexterity, is to court opposition, However, the 
Technical Education Committees are doing something to 
educate the agricultural mind to a better appreciation of the 
benefits to be derived from science, though it must be confessed 
that the rate of progress is extremely slow. Berkshire, along 
with Oxfordshire and Hampshire, contribute towards the main- 
tenance of the University Extension College at Reading, and, 
in recognition of the satisfactory development of the agricultural 
department of the college, the Board of Agriculture recently 
granted a sum of £500, and the money could not have been 
better bestowed. The various courses of study at the college 
are well arranged, and valuable field experiments are carried on. 
By paying over the sum of £400 to the college, the Berkshire 
Committee ensures efficient instruction for the students under 
their care, and that is a very important consideration, for the 
supply of good teachers, competent to teach science as it should 
be taught, is comparatively small, to say nothing of the labor- 
atory accommodation essential for truly scientific instruction. 
In spite of the facilities thus offered, the lectures in elementary 
science arranged for teachers were not successful. It would be 
a great pity if the Committee had to discontinue this part of their 
work on account of the want of support by the teacher for 
whom the lectures are intended. The other ways in which the 
Committee disposes of the funds allocated to technical education 
are evening continuation classes, scholarships, dairying, farriery, 
and bee-keeping. Aid is also given to classes in the principles 
of agriculture, mensuration, botany, drawing, horticulture, 
chemistry, mechanics as applied to agriculture, and to manual 
instruction in woodwork and metalwork. 


THE Brussels correspondent of the 7%mes reports that the élec- 
trical and anatomical institutes founded by M. Ernest Solvay, and 
presented by him and other donors to the University of Brussels, 
were officially inaugurated on Monday, under the presidency of 
the Burgomaster, assisted by M. Graux, the Chancellor, and the 
entire body of professors. Delegations from the English and 
Continental Universities have responded to the invitation of the 
Brussels University to take part in the series of /étes organised 
in celebration of the event. 

It was announced a few weeks ago that the Treasury has 
thoughts of reinstating King’s College, London, in the enjoy- 
ment of its share of the grants made to University Colleges. In 
consequence of this decision, the Council of the College have 
adopted a conscience clause as a standing regulation. 


SOCIETIES AND ACADEMIES. 


Lonpon. 

Physical Society, October 25.—Mr. Walter Baily, Vice- 
President, in the chair.—Prof. J. Perry read a paper, by himself 
and Mr. H. F. Hunt, on the development of arbitrary functions. 
During the discussion on Prof. Henrici’s paper (April 13, 
1894), one of the authors described a graphical method of 
developing any arbitrary function in a series of other normal 
forms than sines and cosines, such as Bessel’s or zonal spherical 
harmonics. The method consisted in wrapping the curve which 
represents the function round a specially shaped cylinder, not 
circular, and projecting this curve on toa certain plane. Many 


months were wasted in finding with great exactness a sufficient 
number of coordinates of the trace of the cylinder suitable for a 
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Zeroth Bessel development. The labour, however, was un- 
necessary, since the coordinate most troublesome to calculate is 
not really needed, the projection only taking place in one direc- 
tion. Tp develop any arbitrary function of x (say y) in normal 
forms, the real difficulty consists in finding the value of an in- 


tegral such as f: y- O(a). de where ( (x) is some tabulated 


0 


function. If now = is another tabulated function which is the 


| 


for y for 25 equidistant values of x are known, from x = 0 to 
x =a. Let the corresponding values of = be tabulated, and let 
a curve be drawn with the values of y as ordinates and the 
values of = as abscissz ; the area between the axis of < and this 
curve gives the value of the integral required. The authors give 
four tables containing the abscissce for the four first terms in the 
development in Zeroth Bessels. They have tested the method 
by applying it to the calculation of a known function in terms of 


integral of (Q(x), the required integral is If the values 


| zonal spherical harmonics, and the agreement between the 


true value of the coefficients and those found is very satisfactory. 
Prof. Henrici said the method was a new departure, since in the 
place of an instrument of complicated design the authors only 
used a planimeter and pencil and paper, and obtained the same 
degree of accuracy. The fact that the series employed to test 
the method consisted of a finite number of terms seemed to him 
an objection. Prof. Karl Pearson had in a recent conversation 
informed him of a method for the development of functions which 
he (Prof. Pearson) had recently discovered. This method was 
not, however, so simple—at least in most cases—as that of the 
authors. Prof. Minchin thought it would add to the intelli- 
gibility of.the paper if it were stated that the method was similar 
to that employed when expanding in terms of a Fourier series 
or in spherical harmonics. In these cases you have a function 
which, when multiplied by other functions of different orders, 
kills all the terms except one. Graphic methods ought, in his 
opinion, to be very much oftener employed, and he con- 
sidered that there was no problem in physical mathematics 
of which the solution could not be obtained by graphic 
methods. He would also like to know if Prof. Perry 
had obtained a graphic method of calculating Bessels. Mr. 
Trotter agreed with Prof. Minchin as to the neglect of graphic 
methods. He regretted that Prof. Perry did not continue to 
consider the method as the projection from a cylinder, as he had 
found the method of wrapping curves round a cylinder most use- 
ful. Prof. Perry in his reply said he had adopted the expansion 
they had employed, under the impression that the test was a 
particularly severe one. He had not discovered a graphic 
method of calculating Bessels. The reason they gave up the 
cylinder was the immense labour involved in calculating the y 
coordinates of the trace, which would afterwards be of no use 
in the development of the function. —Mr. F. W. Lanchester read 
a paper on the radial cursor, a new addition to the slide-rule. 
The ordinary form of slide-rule enables calculations to be made 
which involve multiplication and division, also involution and 
evolution where the indices are integers. The radial cursor allows 
of the solution of problems in which fractional indices occur ; 
for example, in questions involving the adiabatic expansion of a 
gas, where an expression of the form f7,=const. has to be 
dealt with, and where y is not an integer, nor is it constant 
for all gases. In this case it is necessary to provide some ready 
means of dividing the scales on the rule and slider proportionally 
to the value of y, which corresponds to the division and multi- 
plication of the respective logarithms of the quantities dealt 
with in the proportion of the indices of and v, ze. 1 and y. 
This proportionate division of the scales is effected in the new 
cursor by a radial index-arm which is arranged to swing abouta 
stud fixed to a sliding-bar running in guides at right angles to the 
tule. All readings are taken at the points of intersection of a 
line on the radius arm and the edges of the slide. The distance 
of the pivot, on which the radius arm turns, from the scale, and 
therefore the value of the index employed, is read off on a scale 
fixed to the transverse bar. Mr. C. V. Boys said that owing to 
the kindness of the author he had been able to try the cursor, 
and had found it of great service in dealing with questions of 
adiabatic expansion. The new addition to the slide-rule suffers 
under the same disadvantage as the rule itself, namely that a 
verbal or written description seems so very much more complex 
than is the actual operation when using the rule. The author’s 
device might be described as an india-rubber slide-rule, for it 
performed the tunction of a slide-rule in which the graduations 
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of the slide were made on india-rabber so that the ratid of the 


length of the scale on the rule to the length of the scale on the 
slide might be altered at will, and thus involution and evolution 
with fractional indices performed. Mr. 
powers less than unity were dealt with. Prof. S. P. Thompson 
and Mr. Trotter expressed their admiration for the author’s 
method of ‘ stretching” the scale. 
attempted to apply a similar method to the Fuller rule, but did 
not succeed, since in this scale there was only one scale. He 
hoped the author’s method could be applied in a form such that 
a greater accuracy than one in 300 could be obtained. Mr. 
Bourne thought the fact that the point of intersection of two lines 
inclined at an acute angle had to be read was likely to limit the 
accuracy. The author having replied, the Society adjourned 
till November 8. 
PARIS. 

Academy of Sciences, October 21.—M. 
chair.—The decease of M. Hellriegel (Correspondent of the 
Rural Economy Section), at Bernburg, Anhalt, on September 
24, was announced to the Academy.—A study of graphite ex- 
tracted from a pegmatite, by M. Henri Moissan. The author 
concludes, from the impressions of markings on the graphite 
crystals transferred to surrounding quartz and felspar, that the 
graphite existed before the pegmatite was formed. This graphite 


much resembles graphite formed in the electric furnace in fused | 


metals, and may have been formed under somewhat similar con- 
ditions.—A study of some varieties of graphite, by M. Henri 
Moissan. 
mended by M. Luzzi, into intumescent and non-intumescent 
graphites. The former appear to have been produced in fused 
metallic masses, the latter by the action of a raised temperature 


vatory, by M. Perrotin. Details are given concerning obser- 
vations on the surface of Venus. The lack of alteration in the 
characteristics of the part of the surface viewed during a con- 
siderable time supports Schiaparelli’s contention that the planet 
can only rotate with great slowness.—M. Mascart presented an 
** Atlas of the ‘isanomals’ and secular variations of terrestrial 
magnetism,” by M. Al. de Tillo. The general conclusions able 
to be drawn from a study of the lines of secular variation are : 
(1) the changes of the elements so occur that in one hemisphere 
they are positive, and in the other negative ; (2) there is a great 
similarity between the trace of the isanomals and that of the lines 
of equal secular variation.—Prof. Norman Lockyer presented 
some photographs of star spectra taken with an objective and 
prism made by the Brothers Henry. 
of Bellatrix correspond to those of helium. The absorption due 
to the atmospheres of stars showing few lines is due mostly to 
hydrogen and helium.—The following articles, by M. Cruls, are 
printed in the Correspondence : 


Rios, Juiz de Fora, Joad Gomes, and Barbacena along the Central 
Railway. (2) Les éléments a tn de Rio. Given by 
a discussion of data from 1851 to 1890. (3) Eclipses de Soleil 
et occultations.—On a long period le” in the longitude of 
Mars, by M. G. Leveau. An empirical correction propesed by 
Newcomb to the Le Verrier tables of geocentric longitude, and 
supposed to be due to a want of sufficient precision in the deter- 
mination of the theoretical value of a coefficient, is shown by the 
author’s calculations by an independent method not to be 
required by any error in the tables, as his results agree exactly 


with Le Verrier’s figures. —On the deformation of surfaces, by | 
M. Paul Adam.—A correction to be applied to readings of | 
The cor- | 
rection discussed is to be applied to the Walferdin or Beckmann | 


metastatic thermometers, by M. Scheurer-Kestner. 


thermometer to allow for the mercury in the upper reservoir, 
which is for the time being inactive as regards expansion shown 
on the scale.—Study on the latent heats of vaporisation of fatty 


ketones, of octane and decane, and of diethyl and dimethyl car- | 


bonates, by M. W. Longuinine. With regard to Trouton’s formula 
— +2 constant (where M is the molecular weight of the 
substance, S is its latent heat of vaporisation, and T its absolute 


boiling point), the results so far obtained warrant the general 
conclusions: (1) For each of the groups that have been studied 


at is very nearly constant. (2) It varies notably for different 


groups of substances. Latent heats may be calculated by the 
general mean value given to the constant within 15 per cent., 
and by the value obtained from a determination by means of a 
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Blakesley asked how | 


Mr. Burstall said he had | 


| so injurious as ordinary lighting gas. 


Marey in the | 


| Trigonometry : 


Graphites found in nature may be divided, as recom- | 


The lines in the spectrum | 


(1) Posigdes geographicas. The | 
geographical positions determined are those of Rodeio, Entre- | 
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substance of the same type within 1°5 per cent.—Peroxidised 
potassium derivatives of benzoquinone, by M. Ch. Astre. Bengo- 
quinone contains only two atoms of hydrogen in its molecule 
replacable by a metal. The diketonic nature of benzoquinone 


| is supported by the author’s results. —On the composition of rice 


imported into France, by M. Balland.—On the toxicity of 
acetylene, by M. N. Grehant. Acetylene is poisonous when it 
occurs in air to the extent of 40 to 79 per cent., but is not nearly 
M. H. Moissan added 
that pure liquefied acetylene possesses an agreeable ethereal 
odour, and causes no inconvenience when breathed in small 
quantity.—Serotherapy in the treatment of cancer, by MM, J. 
Héricourt and Ch. Richet.—On a new Lamellibranch ( Scéoberetia 
australis) commensal with an Echinoderm, by M. Félix Bernard. 


| —On the age of the lignite formation of Southern Chili, the 


Auracaria group, the Chilian equivalent of the Laramie and, 
Chico-Tejon group of North America, by M. A. F. Nogués.— 
On the daily variations of relative humidity, by M. D. Eginitis. 
—On new observations in the Padiriac chasm (Lot), by M. E. A. 
Martel. 
BOOKS, PAMPHLETS, and SERIALS RECEIVED. 

Books.—Elementary Physics : J. Henderson (Longmans).—The People 
of the Moon: T. Carter (£/ectricsan Company).—An Account of Palmyra 
and Zenobia: Dr. W. Wright (Nelson).—Rambles in Japan: Dr. H. B. 
Tristram (R.T.S.).—Technical Educator, Vols. v. and vi. (Cassell).—Birds 
of Berwickshire: G. Muirhead, Vol. 2 (Edinburgh, Douglas).—Practical 
H. Adams (Whittaker).—The Valley of Kashmir: W. R, 
Lawrence (Froude).—Atlas of the Fertilization and Karyokenesis of the 
Ovum: Drs. Wilson and Leaming (Macmillan). 

PAMPHLETS.—Anleitung zur Molekulargewichtsbestimmung: Dr. G, 
Fuchs (Leipzig, Engelmann).—Ueber den Zusammenhang Zwischen der 
Erdmagnetischen Horizontalintensitat und der Inclination : Dr. H. Fritsche 


| (St. Petersburg).—Compte Rendu des Travaux de la Société Helvétique des 
on any variety of amorphous carbon.—O > ier Obser- | 
a y I 7 nm the Mounier Obser | Science de Atmosphére, Anvers, 16-18 Aout 1894, Communications: A, 


Sciences Naturelles réunie a Schaffhouse, 1894 (Genéve).—Congrés de la 


Lancaster (Anvers). 

Seriats.—Tufts College Studies No. 4 (Tufts College, Mass.),—Zeit- 
schrift fiir Wissenschaftliche Zoologie, Ix. Bd. 1 Heft (Leipzig, Engelmann). 
—Studies in Biology from the Biological Department of the Owens College, 
Vol. 3 (Manchester, Cornish).—Good Words, November (Isbister).—Sunday 
Magazine, November (Isbister).—Longman’s Magazine, November (Long- 
mans).—Journal of the Royal Microscopical Society, October (Williams).— 
Mitteilungen der Naturforschenden Gesellschaft in Bern, Nr. 1335-1372 
(Bern). —Verhandlungen der Schweizerischen Naturforschenden Gesellschaft, 

1893-94 (Schafthi ,usen).—Scientific Transactions of the Royal Dublin Society, 
Vol. v. series 2 : The Papillary Ridges on the Hands and Feet of Monkeysand 
Men: D. Hepburn (Williams).—Humanitarian, November (Hutchinson).— 
Astrophysical Journal, Octeber (Wesley).—Natural Science, November 
(Rait). 
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CITY AND GUILDS OF LONDON 
INSTITUTE, 


CENTRAL TECHNICAL COLLEGE, 
EXHIBITION ROAD, S.W. 


SCIENCE INSTRUCTION FOR TEACHERS. 


With the view of acquainting Teachers with a Course of Experiments in 


ii VATURE 


accordance with the British Association Committee’s programme for the | 


ae of Chemistry in Schools, the Evening School Code, and the | 


Syllabus for Major Scholarshi so, Vy red A the Association 
of Head Masters, Professor E. G, F.R.S., will give a 
Series of EIGHT ONSTRATIONS: CITY AND GUILDS 
CENTRAL TECHNICAL COLLEGE, at 11 a.m. on SATURDAY 
MORNINGS, commencing MAY 11. 

The Demonstrations are intended for Teachers desiring to give practical 
lessons in Scientific method, and the Course will be free to Teachers. Appli- 
cations for admission must be addressed to the Dean of the City and Guilds 
Central Technical College, Exhibition Road, S.W., and must state briefly 


the applicant's qualifications. 
JOHN WATNEY, Honorary Secretary. 
City and Guilds of London Institute, 
Gresham College, Basinghall Street, E.C. 


THE VICTORIA UNIVERSITY. 


The following EXAMINATIONS will be held at Owens College, Man- 
chester ; University College, Liverpool ; and Yorkshire College, Leeds, in 
JUNE 

An ENTRANCE EXAMINATION in ARTS (introductory to the 
Faculty of Medicine), on MONDAY, JUN E 17, and following days. 

An ENTRANCE EXAMINATION in ARTS (introductory to the 
Faculty of Music), on MONDAY, JUNE 17, and following days. 


A PRELIMINARY EXAMINATION (introductory to the Faculties 
of Arts, Science, and Law), on THURSDAY, JUNE 13, and following 


days 

The Examination Fee (42), accompanied by a list of the Subjects pre- 
sented, must be sent to the ReGisrRAR (from whom conditions of entrance 
and further particulars can be obtained), on or before JUNE 1. 


Manchester, April, 1895. 


BRITISH INSTITUTE 
OF PREVENTIVE MEDICINE. 


(WITH WHICH IS AMALGAMATED THE COLLEGE OF STATE 
MEDICINE.) 
Chairman of Council—Sir Lisrer, Bart. 
3ACTERIOLOGICAL DEPARTMENT. 
Attan Macrapven, M.D., Lecturer on Bacteriology. 
R. T. Hewerr, M.D., Assistant Bacteriologist. 
The Laboratories are open daily from 1o a.m. to 6 p.m. Students may 
enter for one or other of the following Branches : 
1. Practical Bacteriology. 
2. Bacteriology in Relation to Public Health. 
3. Bacteriological Chemistry. 
4. Research Work. 
5. Practical Photo-micrography. 
Further particulars on application to Tur Director, ror Great Russell 
Street, 


THE ELECTRICAL 


AND 


GENERAL ENGINEERING COLLEGE, 


AND 


SCHOOL OF SCIENCE. 
PENYWERN HOUSE, 2 and 4, PENYWERN ROAD 
COURT, S.W. 

PRINCIPAL- . TUNZELMANN, B.Sc., M.I.E.E. 
SENIOkR- ror—C, CAPITO, M.I.EF.E., M.I.M.E. 

Laboratories, Dynamo Room, Steam Engine, Engineering Workshop 
with Machine Tools, Pattern Shop, &c. 

The College provides a Training for Electrical, Mechanical, Civil, and 
Mining Engineers, for Science Students in Mathematics, Physics, Chem- 
istry, Biology, Geology, and Mineralogy, and Preliminary Training for 
Students entering Cooper's Hill and the Central Institution. 


WANDSWORTH TECHNICAL 
INSTITUTE. 


The Governors are prepared to receive Applications for the Post of 
PRINCIPAL of the INSTITUTE. Commencing Salary £350. The 
work of the Institute will include that of Organised Science Day and Night 
Schools, and other Day Classes, as well as Evening Classes in Technology 
for adults. The Appointment wiil date from September 1, 1895. 

Full particulars and forms of application can be obtained from_ the 
Honorary SecreTary. Canvassing Members of the Governing Body 
will be deemed a disqualification. 

Applications must be sent to the undersigned on or before May 15, 1895. 

A. R. GRIDLEY, Honorary Secretary. 

4 Galveston Rvad, Putney, S.W. 

April 18, 1895. 


FOR SALE.—‘“‘ NATURE,” Vols. 1 to 48, in 


Publishers’ Cases. What offers?—Apply, ** A. B. F.,” Nature Office. 


[mea AY 2, 1895 


THOMAS’S HOSPITAL "MEDICAL 
SCHOOL. 


The Vacancy in the*Post of LECTURER on PHYSIOLOGY, due to the 
appointment of Dr. SHERRINGTON to the Holt Professorship in Physio 
at University College, Liverpool, will be filled up in June. Duties to com. 
mence on October 1, 1895. 

Applications, with testimonials (copies), should be sent in before May 25, 
Particulars may be obtained from the ann. 

G. H. MAKINS, Dean 
Albert Emhankment, London, S.E. 


PLYMOUTH TECHNICAL SCHOOLS. 


MATHEMATICAL MASTER Wanted, to begin work in September 
next. Salary £150 per annum, with prospect of increase. 
Applications, with copies of not more than three recent testimonials, and 
names of three referees, must be sent not later than May 11 to the under- 
signed, from whom all particulars may be en 
. J. WEBB, Secretary. 


LEEDS SCHOOL OF a. AND 
TECHNOLOGY. 


An ASSISTANT LECTURER and DEMONSTRATOR in CHEM. 
ISTRY is required. Teaching Experience very desirable. Salary £100. 
Applications to be sent to the SEcrETARY, Mechanics’ Institution, Cook- 


| ridge Street, Leeds, on or before May 15. Duties commence, if possible, on 


June 17. 


FORAMINIFERA. 


Choice. Well Mounted. 25 Species, 85 to 100 Specimens 
on one Slide. With Descriptive and Classified Catalogue. 
7s. 6d. 

G. R. VINE, B.Sc., Hunter’s Bar, Sheffield. 


TO COLLECTORS OF PRECIOUS 
STONES, AND OTHERS.—R. C. NOCKOLD, 12 Frith Street, 
Soho Square, W., Diamond and Oriental Stone Merchant, has a ve 
fine Stock of Valuable Specimens (Natural and Cut) suitable for Collec. 
tions or Jewels; likewise, a unique Opal Table Top ; also, is a large 
buyer of Jewels, Cut and Uncut. 


OPTICAL & SCIENTIFIC INSTRUMENTS. 


Spectrometers, Spectroscopes, Goniometers, Cathetometers, 
Benches, &c., &c. Instruments for special purposes constructed to Chen 
own designs. Prices moderate. 


W. WILSON (formerly Foreman at Messrs. ELLiorr Bros.), 
56 Crogsland Road, Chalk Farm, London, N.W. 


MANUFACTURER OF 
ELECTRICAL & PHYSICAL 
INSTRUMENTS, 
44 Hatton Garden, London. 
Catalogues Free. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST. 

180 ST. GEORGE STREET EAST. 
Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery. 

Netsukis, China, Lacquer, Gongs, Shells, and other Curios. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox globator, and, other Alga, Amoeba, Vorticella, Paramacium 
Cordylophora, Floscularia campanulata, Stephanoceros, Kichornii, and other 
Pond Life. Specimen Tube, with Drawing, Price 1s. Living Crayfish and 
other Types for Dissection. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 
The following animals can always be supplied, either living 

or preserved by the best methods : 

Sycon ; Clava, Obelia, Sertularia ; Actiaia, Tealia, Caryophyllia, Aloy- 
onium ; Hormiphora (preserved) ; Leptoplana ; Lineus, Amphiporus ; Nereis, 
Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, Gammarus, 
Ligia, Mysis, Nebalia, Carcinus 5 Patella, Buccinum, Eledone, Pectens. 
Bugula, Crisia, Pedicellina ; ; Holothuria, Asterias, Echinus; Ascidia, Salpa 
(preserved), Scyllium, Raia, &c., &c. 

For prices ard more detailed lists apply to 

Biological Laboratory, Plymouth. 
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Sale by Auction. 


THURSDAY, MAY 9. 
VALUABLE BIRDS’ EGGS AND NESTS. 
MR. J. C. STEVENS will sell by Auction 


at his Great Rooms, 38 King Street, Covent Garden, on THURSDAY, 
MAY 9, at half-past 12 precisely, the Second Portion of the valuable and 
extensive Collection of Birds’ Eggs and Nests formed by Mr. Leopo.p 


Frevp, R.R.S.E. 
On view the Day prior, 12 till 4, and Morning of Sale, and Catalogues had. 


EPPS’S 
COCOAINE 


COCOA-NIB EXTRACT. 
(TEA-LIKE). 

\ thin beverage of full flavour now with many beneficially taking the 
ied of cea. Its active principle being a gentle nerve stimulant, supplies 
the needed energy without unduly exciting the system. 

PackEeTs AND By Grocers, LABELLED ¢ 


JAMES EPPS & CO., Ltd., 
Homeopathic Chemists, London. 


HOLLOWAY’S PILLS 


CURE 
Biliousness, Sick Headache, Indigestion 
and all Internal Complaints. 
CAN BE TAKEN BY THE MOST DELICATE. 


Holloway’s Pills and Ointment may be obtained of 
all Medicine Vendors. 


NORTH BRITISH AGRICULTURIST, 


the Chief Agricultural Journal in Scotland, circulates extensively among | 
Landowners, Farmers, Resident agents, and others interested in the 
management of land throughout the United Kingdom. 

The AGRICULTURIST is published every Wednesday afternoon in time 
for the Evening Mails, and contains Reports of all the principal British and 
Irish Markets of the week. 

The special attention of Land Agents is directed to the AGRICUL- 
TURIST as one of the best existing Papers for Advertising Farms to be Let, 
and Estates for Sale. 

Advertisers addressing themselves to Farmers will find the AGRICUL- , 
TURIST a first-class medium for reaching that Class. 

By Post 

Offices—377 High Street, 
London, E.C. Money Orders payable to C. 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 


Price Sixpence, Monthly. 
Edited by C. G. Barrett, G. C. Cuampton, F.Z.S., J. W. DouGras, 
'W. W. Fow er, M.A., F.L.S., R. AN, F.R.S., E.gSaunpers, 


Price 3d. Annual Subscription, payable in advance, 145. 


Edinburgh, and 145 Queen Victoria Street, 
and R. ANDERSON. 


Loxp WALSINGHAM, LL.D., F.R.S. 

This Magazine, commenced in 1864, contains standard articles and notes 
on all subjects connected with Entomology, and especially-on the Insects of 
the British Isles. 

Subscription—Six Shillings per Annum, post free. 

London: GURNEY & JACKSON (Mr. V 


1 Paternoster Row. 


THE ENTOMOLOGIST: 


AN ILLUSTRATED JOURNAL OF GENERAL ENTOMOLOGY 
Edited by Ricnarp Soutn, F.E.S., 
With the Assistance of 
Rowerr Apkin, FLE.S. | Jacony, F.E.S. 
T R. Butups, F.E.S. H. Leecnu, B.A., F.L.S., F.E.S. 
W. Lucas Distant, E.S., | ber D. Suarp, F.R.S., F.E.S. &c. 
Epwarp A, Fitcu, F.L.S., s. |G. H. Verratt, F.E 
F. W. Frouaws, F.E.S. | W. Warren, M.A., F.E.S. 

Founded by the late Edward Newman in 1840, this Journal has been 
the popular organ of British Entomologists since 1864. Its contents deal | 
chiefly with the home fauna, but there are frequent articles and notes on 
matters of interest pertaining to the Entomology of various parts of the world. 

Published on the first of each month. Price 6¢. Subscription, 6s. per 
Annum post free to any country. 

London: WEST, NEWMAN, 


Yan Voorst’s Successors), 


& CO., 54 Hatton Garden, E.C. 
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MINERALS, FOSSILS, ROCKS, 


Both single specimens and systematically arranged Collections. The 
correctness of the designations is warranted. On demand fria! consignments 
will be sent. Attention is drawn to my 


COLLECTION of 35 CRYSTAL-MODELS in WOOD, 


size about 5 cm., containing a! models sketched in the ** Mineralogy of 
Rutley. 
Package ‘and Post: age. me 020 


£1 70 
My different Catalogues: I. Mineralogy (Minerals, Meteorites, Mineral 
Preparations for Exhibiting Optical Phenomena, Mineralogical Apparatus 
and Utensils). Il. Palaontology and General Geology (Illustrated). III. 
Gypsum Casts (Illustrated). IV. Rocks, Thin Sections of Rocks, Petro 
graphical Apparatus and Utensils. [Vdd be supplied Gratis on Application. 


Dr. F, KRANTZ, 


Rhenish Mineral Office, Bonn on the Rhine. 
ESTABLISHED 1833. 
(Represented by Messrs. HARRINGTON Bros., Cork, Ireland, 
and Oliver’s Yard, 534, City Road, London.) 


For MINERAL COLLECTIONS & SPECIMENS 
JAMES R. GREGORY'S MUSEUM & STORES 


FOR 


WELLAUTHENTICATED SPECIMENS. 


The Cheapest, Best, and Largest Stock in London. 
Latest Arrivals.—Fine Russian Minerals—Volborthite, Wolkonskoi'e 
Crocoisite, Alexandrite, &c., also fine Liroconite, Phosgenite, Matlockite 
Campylite, &c., from old Collections, &e., &e. 
‘Also Rocks and Rock Sec tions, the finest Stock in Londo 


NEW CATALOGUES AND PRICE LISTS, POST FREE 


JAMES R. GREGORY’S 


MUSEUM AND STORES, 
88 CHARLOTTE ST., FITZROY SQUARE. LONDON. 


F. H. BUTLER, M.A. Oxon., Assoc. R. S. Mines. 
NATURAL HISTORY AGENCY. 
158 BROMPTON ROAD, LONDON. 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 


Recently collected specimens of the following and other Irish Rocks 
| suitable for Museums and private purchasers, can now be provided : 
Intrusive Basalt and banded and sun-cracked Triassic Sands stone, Scrabo 
Hill; Hard Chalk and Amygdaloidal Basalt, Carnmoney ; 
with "crystallised Albite and Topaz, Mourne Mts. ; Rhyolite with Tridy- 
mite, Tardree; Olivine-Dolerite, Slemish; Felsite and veined Horn- 
blende-Granite, Castlewellan Quarry; and a series from Cushendun and 
Micro-sections of m: any of the above in stock. 

Now Ready, THE GLACIALISTS’ MAGAZINE, Nos. 11 and 12. 
Price 6d. each. Also A. R. Sawver’s GOLDFIELDS OF MASHONA- 
LAND. Price rose 


COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


For the Use of Students, Science Teachers, Prospectors, Xc., and to 
Illustrate the leading Text-books, in Boxes, with Trays. 
50 Specimens, 10s. 6d.; 100 do., 21s. ; 200 do., 42s. 
New Price List of Minerals, Rocks, and Stratigraphica 
of Fossils Post Free. 
ROCK SECTIONS for the ROSCOPE each, Post Free. 
ALOGUES GRAT 


Ca 
CABINETS, GLASS- CAPPED BOXES, TRAYS, HAMMERS, &e., 


always in stock. 
THOMAS D. RUSSELL, 


78 NEWGATE STREET, LONDON, E.C. 


Granophyre 


Series 


On the ist of every Month. 


THE JOURNAL OF BOTANY. 
BRITISH AND FOREIGN. 
Edited by James Brirres, F.L.S., British Museum. 
Contents :—Original Articles by leading Botanists.—Extracts, and 
Notices of Books and Memoirs.—<Articles in Journals.— Botanical News. 
Proceedings of Societies. 
Price 1s. 34. Subscription for One Year, payable in advance, 125, 


London: WEST NEWMAN, & CO., 


34 Hatton Garden, E.C. 
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CHIEF ANCIENT PHILOSOPHIES: Platonism. 
gy Rev. T. B. STRONG, M.A., Christ Church, Oxford. Feap. 8vo, 
cloth boards, 3s. 

CHIEF ANCIENT PHILOSOPHIES: Neoplatonism. 
By Rev. C. BIGG, D.D., Christ Church, Oxford. Feap. 8vo, cloth 
boards, 3s. 

THE DAWN OF EUROPEAN LITERATURE: 
THE GREEK EPIC. By Professor GEORGE C. W. WARR. 
Feap. 8vo, with Map, cloth boards, 3. 

NON-CHRISTIAN RELIGIOUS SYSTEMS: The 
RELIGION of the CRESCENT, or ISLAM: its Strength, its 
Weakness, its ‘ex its Influence. By Rev. W. ST. CLAIR- 
TISDALL, M.A., C.M.S.  Feap. 8vo, cloth boards, 4s. 


AUGUSTINE ‘AMD HIS COMPANIONS. By the 
Right Rev. G. F. BROWNE, B.D., D.C.L., Bishop of Stepney. 
Small post 8vo. cloth boards, 2s. 


THE DAWN OF CIVILIZATION (EGYPT AND 
CHALDA). By Professor MASPERO. Edited by the Rev. 
Professor SAYCE. ‘Translated by M. L. McCLURE. With Map 
and over 470 Illustrations. Demy 4to (approximately), cloth boards, 24s. 

[This, it Lg A be safely said, is the most important work which has 
appeared in this country on the early history of Egypt and Chaldza. 
The results of recent archeological research in the valleys of the Nile 
and Euphrates have been marshalled in historical perspective in this 
magnum opus of one of the greatest authorities of our time. It covers 
the history of Egypt down to the XIV. Dynasty, and that of Chaldaa 
during the First Empire, and although the points of connection with 


Bible history are not chronological, they are essentially illustrative of | 


the Sacred Narrative. Professor Sayce adds a Preface. 
THE “HIGHER CRITICISM” AND THE VER- 
DICT OF THE MONUMENTS. By the Rev. Professor SAYCE, 
Queen's College, Oxford. Demy 8vo. Fourth Edition. Buckram, 
bevelled boards, 7s. 6d. 
** A really valuable and important work ; perhaps the best which Professor 
sayce has yet written.” —7he -lcademy. 


LONDON NORTHUMBERLAND AVENUE, 
BRIGHTON : 129, 


Now Ready, Royal 8vo, with 358 Illustrations, 20s. 


ON LIGHTING. 
Being Volume Two of 


CHEMICAL TECHNOLOGY; 


Or, CHEMISTRY IN ITS APPLICATIONS TO 
ARTS AND MANUFACTURES. 
Edited by CHAS. EDW. GROVES, F.R.S.. and 
WM. THORP, B.Sc. 


VOLUME TWO CONTAINS : 

FATS AND OLLS. By W. Y. DENT. 

STEARINE INDUSTRY. By J. McArruvr. 

CANDLE MANUFACTURE. By L. Fretp and F. A. 
FIELD. 

THE PETROLEUM INDUSTRY, AND LAMPs. By 
BOVERTON REDWOOD. 

MINERS’ SAFETY LAMPS. By B. REpwoop and D. A. 
Louls. 


Vol. On GAS AND ELECTRICITY. 
[Zn the press. 


London: J. x A. CHURC HL L, 11 New Burlington Street. 


BOOKS FOR SALE, 


ATTI DELLA R ACCADEMIA DEI LINCEI.— 
First Series, Vols. & and 9 [1854-6], 25 Sessione 1-6 [1871-2], 26 Ses- 
sione 2 and 8 [1873]. Second Series, Vols. 1 to 3, parts 1, 5-8 [1873-77]. 
Third Series: Transunti, 8 Vols. [1877-83]. Memorie, Scienze 
Matematische, &c., 19 Vols., and Scienze Morali, &c., Vols. 1-7 and 9 
[1877-81]. Fourth Series: Memorie, Scienze Matematische, 5 Vols. 
{1884-8]. Rendiconti, 7 Vols. (1884-91). Fifth Series, Rendiconti, Vol. 
1, Fasc. 1e 2[1892]. /n parts as issued. The late Prof. John Couch 
Adams’ copy. £18. 

COMPTES RENDUS.—Vols. 4 to 23, 26 to 33, 42, 43, 
45 to 87, 90, 91. 28 vols. half-calf, 12 in cloth, the rest in parts. (7 
Nos. wanting, 4 Tables and 2 Titles wanting.) In all, 75 Vols. 1837. 
1880. 


9: 
LAGRANGE, JOS. LOUIS DE.—(CEuvres completes. 
14 Vols. 1867-92. £13 105. 
FLAMSTEED.—Historiae Coelestis libri duo. Folio, calf. 


Very scarce. 1712. 18s. 


MACMILLAN & BOWES, CAMBRIDGE. 
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SOCIETY FOR PROMOTING CHRISTIAN KNOWLEDGE. 


THE ROMANCE OF SCIENCE--OUR SECRET 
FRIENDS AND FOES. By PERCY FARADAY FRANKLAND, 
Ph.D., B.Sc. (London), F.R.S. Second Edition, Revised and Enlarged’. 
Post 8v0, cloth boards, 3s. 

‘It is a book which every clergyman, every magistrate, every guardian of 
oe poor, every governor of a schoo! ought to possess and master,”—7he 

Guardian, October 3. 


SIMPLE EXPERIMENTS for SCIENCE TEACH- 
ING. With numerous Diagrams, including 200 Experiments. fully 
illustrating the Elementary Physics and a Division in the 
Evening School Continuation Code. By J. A. BOWER. Crown 8vo, 
cloth boards, 2s. 6d. 


HOW TO MAKE COMMON THINGS. For Boys. 
By JOHN A. BOWER, Author of “* Science —- to Work,” &c. 


Copiously illustrated. Crown 8vo, cloth boards, 3s 


EDIBLE and POISONOUS MUSHROOMS. What 
to Eat and What to Avoid. By M. C. COOKE, M.A., LL.D,, A.L.S, 
With Eighteen Coloured Plates illustrating Forty-eight Species 
Crown 8vo, cloth boards, 3s. 


FRUIT CULTURE FOR PROFIT. For Farmers, 
Small Holders, Allotment Holders, Cottagers, &c. By C. B. WHITE- 
HEAD, B.A. Fcap. 8vo, cloth boards, 1s. 


FLOWERS OF THE FIELD. By the late Rev. C. 
A. JOHNS. New Edition, With an Appendix on Grasses by 
C. H. JOHNS, M.A. With numerous Illustrations. Post 8vo, cloth 
boards, 6s. 


WILD FLOWERS. By ANNE PRATT, Author of 
aoe Songsters.” Two Vols., with 192 Coloured Plates. 16mo, 
clot voards, 8s. 


W.C.; 43, QUEEN VICTORIA STREET, E.C 
NORTH STREET. 


SCIENCE PROGRESS 


A MONTHLY REVIEW OF CURRENT 


SCIENTIFIC INVESTIGATION. 
Edited by J. BRETLAND FARMER, M.A. 
With the Co-operation of an Editorial Committee. 
Contents of MAY Number. 
LIGHT AND ELECTRIFICATION. By Otiver Lopce, F.R.S., 
Professor of Physics in University C ollege, Liv a 
TWO FUNDAMENTAL “LAWS” OF SRVE-ACTION IN RE- 
LATION TO THE MODERN NERVE.-CEL. L. By Aucustus D 
Wa ter, M.D., F.R.S., Lecturer on yy at St. Mary’s Hospital. 
ON THE ANTITOXINS OF DIPHTHER ty G. A. Buckmaster. 
M.D., Lecturer on Physiology at St. Georg e's Hospital. 
| METHODS OF PETROGRAPHICAL RESEARCH. By ALFRED 
| Harker, M.A., Fellow of St. John’s College, Cambridge. 
| PROGRESS IN P HYSICAL Cc HEMISTRY DURING 1894 (Part I.). 
By J. W. Ropcer, A.R.C.S 
NOT RS ON THE RE PRODUCT IVE ORGANS OF OLIVE BROWN 
SEAWEEDS. By GeorGce Murray, F.L.S. 
BUDDING IN TUNICATA (Note). By W. Garstane, M.A., Fellow 
of Lincoln Oxford. 
APPENDICE 
I. NOTIC ES OF BOOKS 
Il. CHEMICAL LITERATURE FOR MARCH, 1895. 
Price HALF-A-CROWN. Subscription Price, 25s. per Annum, Post’ Free. 
Vots. L. and I. in Handsome Cloth Boards, each containing over 500 pp. 
Price 15s. each. 


Now Ready. 
London: THE SC IENTIF 1C PRESS, Limited, 428 Strand, Ww. C. 


10 
ALLEN’S NATURALISTS LIBRARY. 
JUST READY. Crown 8vo, 6s. 
CATS. By R. Lydekker, B. A. With 32 
Coloured Plates, and numerous Woodcuts. 
Full Prospectus of Vols. already issued, on application. 
PRACTICAL MICROSCOPY. By George 
FE. DAVIS, F.R.M.S., F.I.C., &c. Third Edition, Demy 8vo, with 
310 Illustrations and a Coloured Frontispiece. 7s. 6d. 
London: W. H, ALL EN & CO., Ltd., 13 Waterloo Place. 


NO END (F WORRY SAVED BY USING 
STONE’S TIME-SAVING 
For keeping in order all SPECIALITI ES 


LETTERS, PAPERS, PAMPHLETS, Music, &c. 
Sold by Stationers everywhere. Send postcard for Illustrated Catalogue to 
the manufacturers, 
HENRY STONE & SON, BANBURY. 
Special Boxes, Files, and Cabinets made to order for avariety of purposes. 
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CAMBRIDGE SOIRNTIFIC INSTRUMENT COMPANY, 


ET THURSDAY, May 2. St. Tibb’s Row, Cambridge. 


ND, Rovat Socikry, at 4.30.—Alternate Current Dynamo Electric Machines: | NOW READY. 
ged. Dr. Hopkinson, F.R.S., and E. Wilson.—Aa Attempt to Cultivate Para- | | Appendix to Descriptive List of Physical and Physiological Instruments, 
} sitic Protozoa from Malignant Tumours, Vaccinia, Molluscum contagiosum, | containing many new and improved forms of Apparatus designed and manu- 
n of and certain Normal Tissues, together with Infection Experiments carried | factured by the Company since June 1892, including BIFILAR PEN- 
The out with the Culture Media, and a Note on the Treatment of Cancer: S. | DULUM for measuring Eart Tremors, YULE’S HARMONIC 
«. Shattock and C. A. Ballance.—Note on the Relations of Sensory Im- | ANALYSER, and PLATINUM PYROMETERS for Scientific and 
a pressions and Sensory Centres to Voluntary Movements: Dr. Bastian, | Commercial purposes. 
¢ E.R.S.—The Fasciola Cineria, its Relation to the Fascia dentata and to Post Free on Application. 
H- the Nerves of Lancisi: Dr. A. Hill. : 
4 at 3.—Liquefaction of Gases: Prof. J. Dewar, MANUFACTURERS CF IMPRUVED MICROTOMES AND 
8vo, 4 LINNEAN Society, at 8.—The Distribution of Plants on the Southern ACCESSORIES FOR SECTION CUTTING. 
3 Side of the Alps: The late John Ball, F.R.S., with an Introduction by | Seismographs for automatically recording some of the Phenomena 
W. T. of Earthquakes, as supplied to many of the leading Observatories. 
rUTION OF CiviL ENGINEERS, at 8.—James Forrest Lecture : Prof. ‘ 
ys. “* Scientific Apparatus designed and manufactured for 
&e. © Ckesicar Society, at 8. —Studies of the Tri-derivatives of Naphthalene ; the special purposes. 


Complete Series of Fourteen Trichloro-naphthalenes : Dr. H. E. Armstrong, 


F.R.S., and Dr. W. P. Wynne.—The Solubilities of Gases in Water under Address all communications: 


| 
hat Varying Pressures ; The Existence of Hydrates and of Double Compounds | “Instrument Company, Cambridge.”’ 
Ls. in Solution: Dr. E. P. Perman.—Note on the Formation of Platinic | Paine ; . 


PrP H CE N I F I R E oO F FI Cc E 


i. 19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 


Rovat InstrruTIoNn, at g.—The Structure and Function of the Horse's 
ESTABLISHED 1782. 


Foot : Captain Frederick Smith. 
iTE- GroLtocists’ AssocraTion, at 8.—Notes on the High Level River Drift 

MODERATE RATES. ABSOLUTE SECURITY. 

ELECTRIC LIGHTING RULES SUPPLIED. 


between Hanwell and Iver: John Allen Brown. 
PHILOLOGICAL Society, at 8.—-Annual Meeting. 


.C, SATURDAY, May 4. 
‘J by Royat Insrirurion, at 3.—Music and Musical Instruments: A. Dol- LIBERAL LOSS SETTLEMENTS. 
Choth 


PROMPT PAYMENT OF CLAIMS 
SECRETARIES—W. C. MACDONALD and F. B. MACDONALD. 
LUSSES PAID OVER £20,000,000 


metsch, 

Lonpon GEOLOGICAL CLaAss (Euston Station), at 2.15.—Excursion 
to Tring and Ivinghoe. 

- of Grotocists’ Association. —Excursion to Dawley and West Drayton. 


6mo, MONDAY, May 6. 

suciery or Arts, at 8.—The Metallurgy of Copper: James Douglas. LANTERN SLIDES IN ZOOLOGY AND BOTANY. 
Vicrorta INstiruTe, at 4.30.—Paper by Sir J. W. Dawson, C.M.G. 
 seciery or Cuemicat Inpustry, at 8.—The Use of Hot Air in Drying: | 
i C. C. Hutchinson.—The Estimation of Alkaline Salts in Fire Clays, 


We have now ready extensive series of beautifully executed Lantern 
Slides, specially selected and adapted for Popular Science Lectures. 
: “ The following are a few of the Sets in stock :— 

Manures, &c. : A. Cameron, 


| 

& * TUESDAY, May 7. | 2. Common Objects of the Sea- | 


1. Evolution. ! 8. The Metamorphoses of Insects 
AL INSTITUTION, at 3.—Alternating and Interrupted Electric Currents : Shore. of Life (Pro- 
-rof. G. Forbes, F.R.S. | 3. The Contents of the Tow-Net. 
» ovat Vicroria Ha t, at 8.—Habits of Birds: Prof. Ll. Morgan. j 4. A Dredging Cruise. j 1o. Elementary Zoology. 
)  Z00LocicaL Society, at 8.30.—Lists and Distribution of the Land-Mollusca | 5. Zoophytes and Jelly-fish. i 1. The Fertilisation of Flowers. 
f the Andaman and Nicobar Group of Islands in the Bay of Bengal, with | 6. Star-fish and Sea-urchins. 1 . Pl 
Descriptions of some supposed New Species: Lieut.-Colonel Godwin- | 7. The Metamorphoses of Crus- 12, The Mechanism of Plants. 
—e | F.R.S.—On the Heart of the Alligator: F. E. Beddard, F.R.S., | tacea, ! 13. The Scenery of Jersey. 
and P, Chalmers Mitchell.—On the Anatomy of Chauna chavaria: P. it indivi 
=e ( ae Mitchell.—A Synonymic Catalogue of the Hesperiida: of Africa The number of Slides in ee he wasted oo ants Cndiesduat 
and the adjacent Islands, with Descriptions of some apparently New . : : : 
RE- Price 1/- each, with reduction for a Quantity. 
is D } Soctery or Arts, at 4.—Recent Improvements in Designing, Colouring, Slides fo Order at same Price as from Stock; on Hire at 
pital. i and the Manufacture of British Silks : Thomas Wardle. 2/- per doz. 
Rovar Asiatic Society, at 3. | ‘ ‘ 
SociEry, at 8.30. Perfect Workmanship Guaranteed. Full Particulars on 
FRED WEDNESDAY, May 8. application. 


Shelly Clays and Gravels of Aberdeenshire considered in relation to the pee pact 


WN (Question of Submergence : Dugald Bell 7 
Jue merg gald Bell, — Ve. 4 7S 
SOCIETY OF Arts, at 8.—The Extraction of the Rarer Metals from their | NOTICE. Advertisements and business lette ‘ fr 
ellow Oxides : Prof, Roberts-Austen, C.B., F.R.S. NATURE should be addressed to the Publishers ; 
{ THURSDAY, May 9. Editorial communications to the Editor. The 
Sociery, at 4.30.—Bakerian Lecture: The Laws of Connection telegraphic address of NATURE Zs “ PHUSIS,” 
: between the Conditions of a Chemical Change and its Amount : A. Vernon I ONDON 
Free. Harcourt, F.R.S., and William Esson. 
pp. } ~~ TION, at 3.—The Liquefaction of Gases: Prof. J. Dewar, CHARGES FOR ADVERT ISEMENTS. 
[nstrruTion oF ELecrricat ENGINEERS (Society of Arts), at 8.—On the s. 
: Recent Development of the Single-Acting High-Speed Engine, for Central Three Lines in Column o 2 6 
Station Work : Mark H. Robinson. Per Line after eeo9 
AND STEEL INstTITUTE (Society of Arts), at 10.30 a.m, 
SOCIETY OF ANTIQUARIES, at 8.30. One Eighth Page, or Quarter Column 018 6 
32 M \rREMATICAL SociETY, at 8. — Quarter Page, or Half a Column 115 0 
FRIDAY, May 10. Half a Page, or a Column eG. 
INSTIVUTION, at g.—A Recent Journey in Afghanistan: Hon. G. Whole Page 60 
| Curzon, 
ree PHYSICAL SociETY, at 5.—On the Iodine Voltameter : E. F. Herroun.—A SUBSCRIPTIONS TO «NATURE. 
wi New Method in Harmonic Analysis : A. Sharp. £ s. d. 
Ikon AND Sree InstiruTe (Society of Arts), at 10,30 a.m, Yearl 1 8 o 
RovaL ASTRONOMICAL SOCIETY, at 8. Carly. 
MALACOLOGICAL SociETy, at 8. Half-yearly. .... 6 
Society, at 8.30. Quarterly OS 
SATURDAY, May 11. To ALL PLACES ABROAD : 
ES Rovat INsTITUTION, at 3.—Music and Musical Instruments: A. Dol- + 6 
ok. Half-yearly .... O1§ 6 
2EOLOGISTS' Association (Charing Cross, S.E.R.), at 2.5.—Excursion to 


gue to Chilworth and Woodhill. Director : Dr. J. W. Gregory. 
Lounon Geouocicat Fiecp Crass (Holborn Viaduct), at 2.37.—Excursion Money Orders payable to MACMILLAN & CO. 


Escarpment of the North Downs. 


foes Rovat. Boranic SocieTY, at 3.46. OFFICE: 29 BEDFORD STREET, STRAND, W.C. 
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MESSRS. MACMILLAN & CO’S BOOKS 


FOR 


STUDENTS OF BOTANY. 


PRACTICAL BOTANY for BE- 
GINNERS. By Prof. F. O. BOWER, D.Sc., F.R.S.., 
Author of ‘‘ A Course of Practical Instruction in Botany.” 
Globe 8vo. 3s. 6d. 

A COURSE of PRACTICAL IN- 
STRUCTION in BOTANY. By F. O. BOWER, D.Sc., 
F.R.S., Regius Professor of Botany in the University of 
Glasgow. Crown 8vo. Ios. 6d. 


FIRST LESSONS in PRACTICAL 
BOTANY. By G. T. BETTANY, M.A., B.Sc., F.L.S., 
late Lecturer on Botany in Guy’s Hospital Medical School, 
sometime Examiner in Botany, Cambridge University 
Local Examinations. Pott 8vo. Is. 


BOTANY. By Sir J. D. Hooker, 


F.R.S. With Illustrations. Pott 8vo. Is. 
[Sctence Primers. 


The STUDENT’S FLORA of the 


BRITISH ISLANDS. By Sir J. D. HOOKER, F.R.S. 
Third Edition. Globe 8vo. tos. 6d. 


LESSONS in ELEMENTARY 
BOTANY. By DANIEL OLIVER, F.R.S. The Part | 
on Systematic Botany based upon material left in manu- 
script by the late Prof. HENSLow. With numerous IIlustra- 
tions. Third Edition, Fcap. 8vo. 45. 6d. 


FIRST BOOK of INDIAN BOTANY. 


By DANIEL OLIVER, F.R.S. With numerous IIlustra- 
tions. Globe 8vo. 6s. 6d. 


SCIENTIFIC PAPERS of ASA GRAY. 
Selected by CHARLES SPRAGUE SARGENT. Vol. | 
I. Reviews of Works on Botany and Related Subjects, 
1834-1887. Vol. II. Essays, Biographical Sketches, 
1841-1886. 8vo. 


GRAY’S BOTANICAL TEXT-BOOK | 
(Sixth Edition). 

Vol. I. StTRucTURAL Borany: or Organography on the | 
Basis of Morphology. To which is added The Principles of 
Taxonomy and Phytography, and a Glossary of Botanical 
Terms. By ASA GRAY. 8vo. tos. 6d. 

Vol. II. PuHystoLocicat. Borany. I. Outlines of the 
History of Phznogamous Plants. II. Vegetable Physiology. 
By G. LINCOLN GOODALE, A.M., M.D., Professor of 
Botany in Harvard University. 8vo. 10s. 6d. 


The PHYSIOLOGY of the CIRCULA- | 
TION IN PLANTS, IN THE LOWER ANIMALS, 
AND IN MAN. Being a course of lectures delivered at 
the Surgeons’ Hall to the President, Fellows, &c., of the 
Royal College of Surgeons of Edinburgh, in the summer of | 
1872, by J. BELL PETTIGREW, M.D., F.R.S._ Hlus- | 
.trated by 150 Engravings on Wood. 8vo. 12s. 


The FERTILISATION of FLOWERS. 


By Prof. HERMANN MOLLER. Translated and Edited 
by D’Arcy W. Tompson, B.A., Scholar of Trinity Col- 
lege, Cambridge. With a Preface by CHARLES Darwin. 
With Illustrations. Medium 8vo. 21s. 


FLOWERS, FRUITS, and LEAVES. 
By Sir JOHN LUBBOCK, Bart., F.R.S. With numerous 
Illustrations. Crown 8vo. 4s. 6d. 

[Nature Series. 


On BRITISH WILD FLOWERS, 
considered in Relation to Insects. With numerous IIlustra- 
tions. By Sir JOHN LUBBOCK, F.R.S. Crown 8vo. 
45. 6d. [Nature Series. 


The COLOURS of FLOWERS, as 
Illustrated in the British Flora. By GRANT ALLEN. 
With Illustrations. Crown 8vo. 3s. 6d. 

[Nature Series. 


BRITISH FOREST TREES and their 
SYLVICULTURAL CHARACTERISTICS and 
TREATMENT. By JOHN NISBET, of the Indian 
Forest Service. Crown 8vo. 6s. net. 


TIMBER and some of its DISEASES, 
By H. MARSHALL WARD, M.A., F-.R.S., F.LS., 
late Fellow of Christ’s College, Cambridge ; Professor of 
Botany at the Royal Indian Engineering College, Cooper's 
Hill. With Illustrations. Crown 8vo. 6s. 

[ Nature Serws. 


TEXT-BOOK of the DISEASES of 
TREES. By Professor R. HARTIG. Translated by 
Dr. W. SOMERVILLE, Professor of Agriculture and 
Forestry at Durham College of Science. With a Preface 
by Prof. H. MARSHALL Warp, F.R.S. With numerous 
Illustrations. Medium 8vo. [ Zinmediately. 


TIMBER and TIMBER TREES, 
Native and Foreign. By THOMAS LASLETT, Timber 
Inspector to the Admiralty. New Edition. — Revised by 
Prof. H. MARSHALL WARD, F.R.S. Crown 8vo. 

[Zn the press. 


DISEASES of FIELD and GARDEN 
CROPS, chiefly such as are caused by Fungi. By 
WORTHINGTON G. SMITH, F.L.S., M.A I., Member 
of the Scientific Committee, Horticultural Society. With 
143 Illustrations, Drawn and Engraved by the Author. 


Fcap. 8vo. 45. 6d. 
A DICTIONARY of POPULAR 


NAMES of the PLANTS which FURNISH the 
NATURAL and ACQUIRED WANTS of MAN, in @ 
MATTERS of DOMESTIC and GENERAL ECO 
NOMY: their History, Products, and Uses. By JOH 
SMITH, A.L.S., Author of ‘‘ Historia Filicum,” “ His 
tory of Bible Plants,” &c., &c. Medium 8vo. 145. 


SCIENCE PAPERS, chiefly Pharmace 
logical and Botanical. By DANIEL HANBURY, F.Ro 
Edited with Memoir by JoserH Incr, F.L.S.. F.CS. 
With Portrait. Mecium 8vo. 145. 


MACMILLAN AND CO., LONDON, 
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| MACMILLAN & CO,’S 


— BOOKS FOR STUDENTS OF NATURAL HISTORY 


THE CAMBRIDGE NATURAL HISTORY. Edited by S. F. Harmer, M.A., 


Fellow of King’s College, Cambridge, Superintendent of the University Museum of Zoology ; and A. E. SHIPLEY, M.A., 
Fellow of Christ’s College, Cambridge, University Lecturer on the Morphology of Invertebrates. Vol. III. MoLtuscs and 
Bracuiorops. By the Rev. A. H. COOKE, M.A., Fellow and Tutor of King’s College, Cambridge ; A. E. SHIPLEY, 
M.A., Fellow of Christ’s College, Cambridge ; and F. R. C. REED, M.A., Trinity College, Cambridge. Illustrated. 
Medium 8vo, 17s. net. 


DAILY CHRONICLE :—* There is no doubt that if the succeeding volumes are carried out upon the same plan as i 
that which we have just received, the ‘Cambridge Natural History’ will be an indispensable work ; for it appeals to a far wider 
class than works upon Natural History generally do. . . . It can be read with profit by the zoologist, and there is a vast amount of 
matter which is interesting to those who like the tit-bits of science, but do not care so much for the more serious aspects of the 
subject.” 


NATURAL HISTORY OF AQUATIC INSECTS. By L. C. Muatt, F.R.S., 


Professor of Biology in the Yorkshire College, Leeds. Illustrated. Crown 8vo, 6s. (/mmediately. 


LIFE AND STRUCTURE OF BIRDS. By F. W. Heap ey, Assistant Master 


at Haileybury College. Illustrated. Crown 8vo. [ Very shortly. 


; NATURAL HISTORY AND ANTIQUITIES OF SELBORNE. By 


GILBERT WHITE. With Notes by FRANK BUCKLAND, a Chapter on Antiquities by Lord SELBORNE, and new Letters 
illustrated by P. H. DELAMOTTE. New and Cheaper Edition. Crown 8vo, 6s. 


FORTY YEARS IN A MOORLAND PARISH: Reminiscences and Researches 
j in Danby-in-Cleveland. By the Rev. J. C. ATKINSON, D.C.L., Canon of York and Incumbent of the Parish, Author of 
i ‘* A History of Cleveland,” ‘* A Glossary of the Cleveland Dialect,” &c. With Maps and Illustrations. Extra crown 8vo, 
Ss. 6d. net. Illustrated Edition, 12s. net. 


WILD BEASTS AND THEIR WAYS: Reminiscences of Europe, Asia, Africa, 
and America, from 1845-1888. By Sir SAMUEL W. BAKER, Pacha, F.R.S. With Illustrations. New and Cheaper 
Edition. Extra crown 8vo, 12s. 6d. 


BEAST. AND MAN IN INDIA: a Popular Sketch of Indian Animals in their 


Relation with the People. By JOHN LOCKWOOD KIPLING, C.I.E. With Illustrations by the Author. Extra crown 


Svo, 75. 6d. 


TALES OF THE BIRDS. By W. Warpe Fowrer, M.A. With Illustrations 


by BryAN Hook. Second Edition. Crown 8vo, 3s. 6d. 


A YEAR WITH THE BIRDS. By W. Warpe Fow er, M.A. With Illustrations 


by Bryan Hook. Third Edition, Enlarged. Crown 8vo, 3s. 6d. 


ROMANCE OF THE INSECT WORLD. By L. N. BADENOCH. With 


Mlustrations by MARGARET J. D. BADENOCH and others. Crown 8vo, 6s. 


MONOGRAPH OF THE BRITISH CICADA OR’ TETTIGIIDA 
(Froghoppers and Grassflies) By GEORGE BOWDLER BUCKTON, F.R.S., Corr. Memb. Acad. Nat. Hist. of 
Philadelphia, Memb. de la Soc. Ent. de France. Illustrated by more than 400 Coloured Drawings. 2 vols., demy 8vo, 
335. 6d. each, net. Also in 8 parts, 8s. each, net. 


WANDERINGS IN SOUTH AMERICA, THE NORTH-EAST OF THE 
UNITED STATES, AND THE ANTILLES. In the Years 1812, 1816, 1820, and 1824. With Original Instructions for 
the Perfect Preservation of Birds, &c., for Cabinets of Natural History. By CHARLES WATERTON, Esq. New 
Edition. Edited, with Biographical Introduction and Explanatory Index by the Rey. J. G. Woop. With 100 Illustrations. 
Crown 8vo, 6s. People’s Edition, medium 4to, sewed, 6d. 7 
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UI, 
“ STRONGEST AND BEST.”—Health. 


i= Purchasers should ask specially for FRY’S PURE CONCENTRATED COCOA, to distinguish it from 
other varieties manufactured by the Firm. 


“OPTIMUS” rove: PHOTOGRAPHIC OUTFITS, 


EXTRA LONG FOCUS CAMERA. 


British Journal of Photography says:—‘*The present model Rayment Camera is © 


among the very lightest of actually rigid cameras offered to the public. The rapidity of 
opening and closing is greatly facilitated by the additional arrangement for throwing the 
pinion out of gear from the rack. There is no curtailment of view when lenses of shor 
focus and’ wide angular aperture are in use. All movements necessary to the moder 
scientific photographer are included in this compact instrument.” 


Including Rayment Camera, Three Double Dark Slides, ‘* Optimus” Rapid Rectilinear 
Lens, Instantaneous Shutter, Tripod Stand, Waterproof Case, complete— 


4k x 33 5x4 6h x 8h x 64 10x 8 I2 x 10 15 X 12 inches. 
£10 £11 £12 £15 £20 £25 


£30 
PERKEN, SON & RAYMENT, oxrono staeer; LONDON. 
STANLEY TO SCIENCE LECTURERS. 
See Mr. HUGHES'S PATENT COMBINATION _OPTICAl 
LANTERN, used by late W. Lant Carpenter, Esq., Prof. Fornes, & 


Mathematical Instrument Manufacturer to H.M. Government, Council Miniature Triple Lantern constructed for B. J. MALpEN, Esq. ; oe 
of India, Science and Art Department, Admiralty, &c. success. New Oxyhydrogen Microscope. Science Lanterns for Clas 
Mathematical, Drawing, and Surveying Instruments Demonstration. Magnificent Results. Docwra ‘Triple, Prize Medal 
’ of every description ’ Highest Award. Supplied to the Royal Polytechnic Institution, Dr. # 

Of the Highest Quality and Finish, at most Moderate Prices. Grattan Guinness, Madame Apettna Part, Patent Pamphenges 
Mlustvated Price List Post Foes. Science Lanterns. i The Universal Lantern 4-inch Condensors, 4-wick Lamp 

W. F.S. obtained the only Medal in the Great Exhibition of 1862 for Portrait Combination front Lenses, {1 5s. 6d., marvellous value. Samm 
Excellence of Construction of Mathematical Instruments, and the only Sets. Novelties. The Lantern Kaleidoscope. 
Mepat in the International Inventions Exhibition 1885 for Mathematical utfits in the World. Grandly Illustrated Catalogue, over 180 c Subs a 
Work. Silver Medal, Architects’ Exhibition, 1886. gravings, 6d.; Postage, 3d. List of 300 Lecture Sets, Science Subject, 


DE Views, &c., 6d.; Postage, 2d. Pamphlets Free.—W. C. HUGHES, 
Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.C. Sreciatist, Brewster House, 82 Mortimer Road, Kingsland, N. 


SCIENTIFIC WORTHIES. 


The following is a list of the Steel Portraits that have appeared in the above Series :— 
MICHAEL FARADAY. J. LOUIS R. AGASSIZ. 
THOMAS HENRY HUXLEY. JEAN BAPTISTE ANDKE DUMAS. 
CHARLES DARWIN. SIR RICHARD OWEN. 
JOHN TYNDALL. JAMES CLERK MAXWELL. 
SIR GEORGE GABRIEL STOKES. JAMES PRESCOTT JOULE. 
SIR CHARLES LYELL. WILLIAM SPOTTISWOODE. 
SIR CHARLES WHEATSTONE. ARTHUR CAYLEY. 
SIR WYVILLE THOMSON. SIR C. W. SIEMENS. 
ROBERT WILHELM BUNSEN. JOHN COUCH ADAMS. 
LORD KELVIN. JAMES JOSEPH SYLVESTER. 
BARON ADOLF ERIK NORDENSKJOLD. DMITRI IVANOWITSH MENDELEEF. 
HERMANN L. F. HELMHOLTZ. | LOUIS PASTEUR. 
SIR JOSEPH DALTON HOOKER. 
WILLIAM HARVEY. 
SIR GEORGE B. AIRY. | + SIR ARCHIBALD GEIKIE. 
N B.—The Portrait of Sir A. Geikie is the first of a New Series. 


Proof impressions of these, printed on India paper, may b+ had from the Publishers, price 5s. each; or the S® 
28 Portraits in a Handsome Portfolio for £7 5s., carriage paid. The Portfolio may b2 hid separately, price 6s. 


Cheques and Money Orders payable to MACMILLAN & CO. 
OFFICE OF “NATURE,” 29 BEDFORD STREET, STRAND. 


Printed by RicHaxp Ciay ANb Sons, Limitrep, at 7 and 8 Bread Street Hill. Queen Victoria Street, in the City of London, and published y 
MACMILLAN AND Co., at 29 Bedford Street London, W.C., and 66th Fifth Avenue. New York.—Tuvurspay, May 2, 1895. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 
** To the solid ground 
Of Nature trusts the mind which builds for aye.” —WoRvswortu. 


No. 1332, VOL. 52.] THURSDAY, MAY 9g, 1895. [PRICE SIXPENCE. 


Registered as a Newspaper at the General Post Office. ] {All Rights are Reserved. 


i NEWTON & CO.’S BROWNING’S 
| “DEMONSTRATORS” LANTERN, PHOTOGRAPHIC APPARATUS, 


HAND 
CAMERAS, 
Dry Plates, 


ETC., ETC. 


et constructed 
for LENSES, 
scientific work. 


New CAMERAS, 
fection Appars. STANDS, 


tus and Slides, 
Post Free, 
6 stamps. NEW ILLUSTRATED. CATALOGUE OF PHOTOGRAPHIC 


APPARATUS POST FREE. 


3, FLEET S8T., 
LONDON. 


JOHN BROWNING, 
" 63 STRAND, LONDON, W.C. 


No Scientife Man NEGRETTI AND ZAMBRA, 
should SOLE MAKERS OF 


JORDAN'S (PATENT) SUNSHINE RECORDER. 
be without a Ato 


a Latest and Most Perfect 


CAMERA. 


Full particulars 
free 
on application. 


form. 
Price 


£5 15s. 6d. 


With a supply of Charts 


NEGRETTI 
ZAMBRA, 


ScIENTIFIC 
INSTRUMENT MAKERS 
TO THE QUEEN, 


38 HOLBORN VIADUCT. 


Branches :—45 Cornhill ; 
:22 Regent St., London. 


lilustrated Description 
Post Free. 


ve Set 


NEGRETTI & ZAMBRA'S “ Illustrated Catalogue,” 600 Pages, 


R.&J. BECK, Ltd., 68 Cornhill, London, B.C. 


Telegraphic Address : ** Negretti, London.” 
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ROYAL INSTITUTION OF GREAT 
BRITAIN. 


ALBEMARLE STREET, PICCADILLY, W. 


TUESDAY next (MAY 14), at 3 o'clock, Prof. E. Ray LANKESTER, 
M.A., LL.D., F.R.S., First of Four Lectures on “‘ Thirty Years’ Progress in 
Biological Science.” Half-a-Guinea the Course. 

SATURDAY (MAY 18), at 3 o'clock, Seymour Lucas, Esq., A.R.A., 
First of Two Lectures on “ Picture Making.” Half-a-Guinea. 


Subscription to all the Courses in the Season, Two Guineas. 


CITY AND GUILDS OF LONDON 
INSTITUTE. 
FOR THE ADVANCEMENT OF TECHNICAL EDUCATION. 
SESSION 1895-96. 

The Courses of Instruction in Engineering and Chemistry at the Institute's 
Colleges commence in October, and cover a period of two to three years. 
Particulars of the Entrance Examinations, Scholarships, Fees, and Courses 
of Study, may be obtained from the respective Colleges, or from the Head 
Office of the Laken. Gresham College, Basinghall Street, E.C. 


CITY AND GUILDS CENTRAL TECHNICAL COLLEGE 
(Exhibition Road, S.W.), for students not under 16 years of age preparing to 
become Civil, Mechanical or Electrical Engineers, Chemical and other 
Manufacturers, and Teachers. 

Professors :—O. Henrici, LLD., F.R.S. (Mathematics), W. C. Unwin, 
F.R.S., M.1.C.E. (Civil and Mechanical Engineering), W. E. Ayrton, F.R.S. 
(Physics and Electrical Engineering), H. E. Armstrong, Ph.D., F.R.S. 
(Chemistry). 

CITY AND GUILDS TECHNICAL COLLEGE, FINSBURY 


Leonard Street, City Road, E.C.). The DAY DEPARTMENT provides 
Courses of Intermediate Instruction for Students not under 14 years of age, 
preparing to become Mechanical or Electrical Engineers, and Technical 
Chemists. 

Professors :—S. P. Thompson, D.Sc., F.R.S. (Electrical Engineering), d 
Perry, D.Se., F.R.S. (Mechanical Engineering), R. Meldola, F.R.S. 


(Chemistry). 
JOHN WATNEY, Hon. Secretary. 
City and Guilds of London Institute, 
Gresham College, Basinghall Street, E.C. 


BEDFORD COLLEGE, LONDON 
. (FOR WOMEN), 
8 and 9 YORK PLACE, BAKER STREET, W. 
Principal—Miss-EMILY PENROSE. 


EASTER TERM, 1895. 
The Half Term will begin on Thursday, May 30. 
Residents are received in the College. 
ENTRANCE SCHOLARSHIPS. 


One PFEIFFER SCHOLARSHIP in Science, Annual Value £48, and 
one REID SCHOLARSHIP in Arts, Annual Value 30 Guineas, each 
tenable for Three Years, will be awarded on the result of the Examination to 
be held at the College on June 25 and 26. Names to be sent in to the 
Principat not later than June 15. All inquiries to be made of the 


PRINCIPAL. 
LUCY J. RUSSELL, Honorary Secretary. 


A limited number of 


SCHOOL. 


The Vacancy in the Post of LECTURER on PHYSIOLOGY, due to the 
appointment of Dr. SHERRINGTON to the Holt Professorship in Physiology 
at University College, Liverpool, will be filled up in June. Duties to com- 
mence on October 1, 1895. 

Applications, with testimonials (copies), should be sent in before May 25. 
Particulars may be obtained from the undersigned. 

G. H. MAKINS, Dean 

Albert Embankment, London, S.E. 


LEEDS SCHOOL OF SCIENCE AND 
TECHNOLOGY. 


An ASSISTANT LECTURER and DEMONSTRATOR in CHEM- 
ISTRY is required. Teaching Experience very desirable. Salary £100. 
Applications to be sent to the Secretary, Mechanics’ Institution, Cook- 
ion Street, Leeds, on or before May 15. Duties commence, if possible, on 
une 17. 


PLYMOUTH TECHNICAL SCHOOLS. 


MATHEMATICAL MASTER Wanted, to begin work in September 
next. Salary £150 per annum, with prospect of increase. 


Applications, with copies of not more than three recent testimonials, and 
names of three referees, must be sent not later than May 11 to the under- 
signed, from whom all particulars may be obtained. 


F. J. WEBB, Secretary. 
FOR SALE.—*‘ NATURE,” Vols. 1 to 48, in| 


Publishers’ Cases. 


What offers ?—Apply, “‘ A. B. F.," Nature Office, 


NATURE 
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WOOLWICH POLYTECHNIC. 


The Governors of Woolwich Polytechnic are prepared to receive appli. 

cations for the following Appointments :— 
1. Principal of the Polytechnic. 
2. Head of the Social and Recreative Department. 
3. Clerk to the Governors. 

The Principal will be directly responsible for the organisation and develop. 
ment of the Educational Work of n= Institute, and will be expected himself 
to lecture in one department. He will also have the general direction of the 
whole of the-work of the Institute, except that he will have no responsibility 
inconnection with the keeping of accounts. The commencing Stipend has 
been fixed at £350 per annum. 

The Head of the Social and Recreative Department will be expected to 
devote his whole time to that side of the Institute, including the corre. 
spondence relating to the same, and such other matters as the Governors may 
determine, under the general direction of the Principal. The Stipend has 
been fixed at £150 a year, rising each year by £10 a year to £200 a year, 

The Clerk to the Governors will be directly responsible to the Governors 
for all minutes and accounts, and will conduct all the correspondence of the 
Institute, except that relating to the Social and Recreative Department, 
under the general direction of the Principal. The Stipend has been fixed at 

120 a year, rising each year by £10 a year up to £150 a year. 

The duties and remuneration in connection with all the above-named 
pointments will commence on SEPTEMBER 1, but the Governors will 
require to avail themselves of the advice of the Principal with reference to the 
appointment of Teachers and Lecturers at the earliest date possible. 

Application must be made on forms which can be obtained from the under- 
signed, from whom further information respecting the duties of each Officer 
can be obtained, and must be received at this Office not later than to A.M. 
on the morning of May 25. Canvassing members of the Governing Body 
will be deemed a disqualification. 

WM. GARNETT, Honorary Secretary. 

13 Spring Gardens, S.W. May 3, 1895. 


BACTERIOLOGICAL DEPARTMENT. 
KING’S COLLEGE, LONDON. 
Director—Prof. CROOKSHANK, M.B. 

Demonstrator—ERNEST HELBY, M.R.C.S., L.R.C.P., D.P.H. 

Post-Graduate Course of Lectures and Practical Instruction will be given 
by Prof. CrookSHANK, commencing May 10. A Certificate is granted. 

An Evening Class will be conducted by Mr. Hetpy, under the direction 
Ae CROOKSHANK, on Mondays, from 7 p.m. to 9 p.m., commencing 

ay 13. 

Instruction in Fermentation will be given on Mondays, from 3 p.m to 
5 p-m., commencing May 13. 

For the complete Prospectus, containing particulars of other Courses of 
Instruction and of the Fees, apply to the SecRETARY, King’s College, 

OWENS COLLEGE, MANCHESTER. 

BISHOP BERKELEY FELLOWSHIPS. 

At least Two of the value of £100 per Annum, to date from September 29, 
are OFFERED for AWARD. Evidence must be presented of — 
prosecute some special study or research in one among several of the chi 
subjects of the Curriculum in Arts, Science, and Medicine. 

HONORARY RESEARCH FELLOWSHIPS. 

A limited number of Appointments will be made on the same date. 

For details as to the above Fellowships, apply to the REGISTRAR, to whom 
applications should be sent on or before June 7. 

H. W. HOLDER, Registrar. 


UNIVERSITY COLLEGE, LIVERPOOL. 
ihe Post of DEMONSTRATOR of ZOOLOGY at University Coll 
iverpool, is now Vacant. 


Candidates should apply at once to Prof. HerpMAN, who will supply 
particulars as to duties an 


part 1 salary. 
AN ASSOC. R.C.S. IN CHEMISTRY, 


with first-class experience and highest references, seeks Engagement 
Demonstrator or Master in Chemistry, &c., at Science Institute o 
Technical College. Open to commence duties at once. Salary moderate. 
—Apply ‘ Helium,” c/o Advertising Offices, 163 Queen Victoria Street, 
London, E.C. 


~ TO COLLECTORS AND DEALERS 
IN FOSSILS. 


The Collection of the late Mrs. Dottin, of Lyme Regis, TO BE SOLD 
A BARGAIN, £30. Fine Specimens of Ichthyosaurus, Plesiosaurus, Ble 
Lias, and other Fossils.—Apply to T. SEAGER, Lyme Regis, Dorset. __ 

THE GREAT AUK AND EGG. 
A BEAUTIFUL PERMANENT PHOTOGRAPH of the above, hal 


size to scale, may be had for a Guinea ; or suitably Framed and Mounted, 
Guinea and a Half, of Mr. J. C. Stevens, 38 King Street, Covent Gardes. 


MANUFACTURER OF 
ELECTRICAL & PHYSICAL 
INSTRUMENTS, 
44 Hatton Garden, London 


a _ Catalogues Free. 
EDWARD JAMRACH 
CHARLES JAMRACH), 
NATURALIST. 


180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Potte): 
Netsukis, China, Lacquer, Gongs, Shells, and other Curios. 
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iweroveo PHOTOGRAPHIC OUTFITS. 


EXTRA LONG FOCUS CAMERA. 


PATENT. 
4t x 3h 

£10 


4 
£11 


British Journal of Photography says:—‘‘The present model Rayment Camera is 
among the very lightest of actually rigid cameras offered to the public. The rapidity of 
opening and closing is greatly facilitated by the additional arrangement for throwing the 
pinion out of gear from the rack. There is no curtailment of view when lenses of short 
focus and wide angular aperture are in use. 
scientific photographer are included in this compact instrument.” 

Including Rayment Camera, Three Double Dark Slides, ‘‘ Optimus” Rapid Rectilinear 
Lens, Instantaneous Shutter, Tripod Stand, Waterproof Case, complete— 

64 x 43 

£12 


PERKEN, SON & RAYMENT, 


All movements necessary to the modern 


84 x 64 10x 8 
£15 £20 £25 
99 HATTON GARDEN, 


£30 
sat oxrorD strEET, LONDON. 


I2 x 10 15 x 12 inches. 


HARVEY PEAK. 


STUDENT'S ELECTRICAL SET, 
£22 2s. 
STUDENT'S GALVANIC SET, 
£2 5s. 


Cheap School Apparatus. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox globator, and other Alga, Ameba, 


Vorticella, Paramacium 
yceros, Eichornii, and other 
Living Crayfish and 


Cordylophora, Floscularia camp i Stephan 
Pond Life. Specimen Tube, with Drawing, Price 1s. 


other Types for Dissection. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 


The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Aloy- 
onium ; Hormiphora (preserved) ; Leptoplana ; Lineus, Amphiporus ; Nereis, 
Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, Gammarus, 
Ligia, Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, Pectens, 
Bugula, Crisia, Pedicellina ; Holothuria, Asterias, Echinus ; Ascidia, Salpa 
(preserved), Scyllium, Raia, &c., &c. 

For prices and more detailed lists apply to 
Biological Laboratory, Plymouth. 


THE DIRECTOR. 


THE ZOOLOGIST. 
A MONTHLY MAGAZINE OF NATURAL HISTORY. 
Third Series. Edited by J. E. Hartine, F.L.S., F.Z.S., Mewber of the 


British Ornithologists’ Union, contains— 


Original Articles by well-known naturalists in every branch of zoology ; 
habits of animals ; arrival and departure of migratory birds ; occurrence of 


| 


| 


TURIS 


rare birds ; distribution and migration of British fresh-water fish ; new or | 


rare marine fish; local aquaria; British reptiles; British land and fresh- 
water mollusca, with remarks on the haunts and habits of the species ; and 
other matters of general interest to those who delight in natural history. 
Reports of the Linnean, Zoological, and Entomological Societies. Reviews 
of natural history books. Occasional translations from foreign zoological 
journals of important and interesting articles in various branches of Zoology. 
There are occasional woodcuts. 


SIMPKIN, MARSHALL, & CO., Lrp., Stationers’ Hall Court, E.C. 


TESLA’S APPARATUS, &c. 


(PATENT). 


56 CHARING GROSS ROAD, 


LONDON. 


HOLLOWAY’S OINTMENT 


CURES 
Gout, Rheumatism, Lumbago, Sciatica, 
Cuts, Bruises, Sprains, &c. 
INVALUABLE FOR ALL SKIN DISEASES. 


Holloways’s Ointment and Pills may be obtained of 
. ali Medicine Vendors. 


NORTH BRITISH AGRICULTURIST, 


the Chief Agricultural Journal in Scotland, circulates extensively among 
downers, Farmers, Resident agents, and others interested in the 
management of land throughout the United Kingdom. 

The AGRICULTURIST is published every Wednesday afternoon in time 
for the Evening Mails, and contains Reports of all the principal British and 
Irish Markets of the week. 

The pe attention of Land Agents is directed to the AGRICUL- 

as one of the best existing Papers for Advertising Farms to be Let, 
and Estates for Sale. 


Advertisers addressing themselves to Farmers will find the AGRICUL- 
TURIST a first-class medium for reaching that Class. 

Price 34. By Post 34d. Annual Subscription, payable in advance, 145. 

Offices—377 High Street, Edinburgh, and 145 Queen Victoria Street, 
London, EC Money Orders payable to C. and R. ANDERSON. 


On the 1st of every Month. 


THE JOURNAL OF BOTANY. 
BRITISH AND FOREIGN. 
Edited by James Britten, F.L.S., British Museum. 
Contents :—Original Articles by Botanists.—Extracts, and 


Notices of Books and Memoirs.—Articles in Journals.—Botanical News.— 
Proceedings of Societies. 


Price 1s. 34. Subscription for One Year, payable in advance, 12s. 
London: WEST NEWMAN, & CO., 54 Hatton Garden, E.C. 
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THE 


CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 


St. Tibb’s Row, Cambridge. 


NOW READY. 
Appendix to Descriptive List of Physical and Physiological Instruments, | 
containing many new and improved forms of Apparatus designed and manu- 


factured by the Company since June 1892, inc luding BIFILAR PEN- | 


DULUM for measuring Tremors, HARMONIC | 
ANALYSER, and PLATINUM PYROMETERS for Scientific and 
Commercial purposes. 

Post Free on Application. 


MANUFACTURERS CF IMPROVED MICROTOMES AND 
ACCESSORIES FOR SECTION CUTTING. 
Seismographs for automatically recording some of the Phenomena 
of Earthquakes, as supplied to many of the leading Observatories. 
Scientific Apparatus designed and manufactured for 
special purposes. 

Address all communications: 

“‘Instrument Company, Cambridge.”’ 
~ Manufacturer to H.M. Government, Council 
ndia, Science and Art Department, Admiralty, &c. 
Mathematical, Drawing, and § Surveying nstruments 
of every description 
Of the Highest Quality and Finish, at most Moderate Prices. 
Illustrated Price. List Post Free. 

W. F.S. obtained the only Medal in the Great Exhibition of 1862 for 

Excellence of Construction of Mathematical Instruments, and the only GoLp 


MepaAt in the International Inventions Exhibition 1885 for Mathematical 
Work. Silver Medal, Architects’ Exhibition, 1886. 


Address :—GREAT TURNSTILE, HCLBORN, LONDON, W.C. 


TO SCIENCE LECTURERS. 


See Mr. HUGHES'S PATENT COMBINATION OPTICAL 
LANTERN, used by late W. Lant Carpenter, Esq., Prof. Forpes, &c. 
Miniature Triple Lantern constructed for B. j. MALDEN, Esq.; great 
success. New Oxyhydrogen Microscope. Science Lanterns for Class | 
Demonstration. Magnificent Results. Docwra Triple, Prize , Medal, 
Highest Award. Supplied to the Royal Polytechnic Institution, Dr. 
GRATTAN GuINNEssS, Madame ApELINA Parti, &c. Patent Pamphengos 
Science Lanterns. The Universal Lantern 4-inch Condensors, 4-wick Lamp, 
Portrait Combination front Lenses, £1 5s. 6d@., marvellous value. Science 
Lecture Sets. Novelties. The Lantern Kaleidoscope. Cheapest Lantern 
Outfits i in the World. Grandly Illustrated Catalogue, over 180 choice En- 
gravings, 6d. ; Postage, 3@. List of 300 Lecture Sets, Science Subjects, 
Views, &c. 6d. ; Postage, 2d. Pamphlets Free.—W. Cc. HUGHES, 
SPECIALIST, ” Brewster House, 82 Mortimer Road, Kingsland, N 


OPTICAL & SCIENTIFIC INSTRUMENTS. 


Spectrometers, Spectroscopes, Goniometers, Cathetometers, Optical 
Benches, &c., &c. Instruments for special purposes constructed to Clients’ 
own designs. /’rfces moderate. 

W. WILSON (formerly Foreman at Messrs. ELLIOTT BROs.), 
56 Crogsland Road, Chalk Farm, London, N.W. 


-PHGNIX FIRE OFFICE, 


‘19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
ESTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 
SecrRETARIES—W. C. MACDONALD and F. B. MACDONALD. 
LOSSES PAID OVER £20,000,000. 


BEST  DRAPER’S INK (DICHROIC) 
BLACK 


INK 
KNOWN In Jars, 6d., is., & 2s. each. 


Can be obtained in London, through Messrs. BarcLay & Sons, Farringdon, 
Street; W. Evwarps, Old Change ; F. Newsery & Sons, Newgate 
Street : and to be had of all Stationers. 


BEWLEY & DRAPER (Limited), Dublin. 


When this Ink Is used writing 
becomes a pleasure. 


May be had from all Stationers. 
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SCIENCE PROGRESS 


A MONTHLY REVIEW OF CURRENT 
SCIENTIFIC INVESTIGATION. 


Edited by J. BRETLAND FARMER, M.A. 
With the Co-operation of an Editorial Committee. 


Contents of MAY Number. 

LIGHT AND ELECTRIFICATION. By Otiver J. Lonce, F.R.S., 
Professor of Physics in College, Liver 

TWO FUNDAMENTAL “LAW OF NERVE-ACTION IN RE. 
LATION TO = RN NERVE-CELL. By Aucusrus D 
Wa ter, M.D., Lecturer on Physiology at St. Mary's Hospital. 

ON Rey ANTITOXINS ‘OF DIPHTHERIA. By G. A. Buckmaster, 
M. Lecturer on Physiology at St. George’s Hospital. 

METHODS OF PETROGRAPHICAL RESEARCH. By Atrxep 
Harker, M.A., Fellow of St. John’s College, Cambridge. 

PROGRESS IN PHYSIC EMISTRY DURING 1894 (Part 
By J. W. Rovcer, A.R 

NOT ik SON THE REPRODUCTIVE ORGANS OF OLIVE BROWN 
SEAWEEDS. By Georce Murray, F.L.S. 

BUDDING IN TUNICATA (Note). By GarstTanc, M.A., Fellow 
of Lincoln College, Oxford. 

APPENDICES: 
I. NOTICES OF BOOKS. 

Il. CHEMICAL LITERATURE FOR MARCH, 1895 
Price HALF-A-CROWN. Subscription Price, 25s. per Annum, Post Free. 
Vots. I. and II. in Handsome Cloth Boards, each containing over 500 pp. 
Now Ready. Price 15s. each. 


London: THE SCIENTIFIC PRESS, Limited, 428 Strand, W.C. 


[May 1895 


Now Ready, Royal 8vo, with 358 Illustrations, 20s. 


ON LIGHTING. 
Being Volume Two of 


CHEMICAL TECHNOLOGY; 


Or, CHEMISTRY IN ITS APPLICATIONS TO 
ARTS AND MANUFACTURES. 


Edited by CHAS. EDW. GROVES, F.R.S., and 
WM. THORP, B.Sc. 


VOLUME TWO CONTAINS : 
| FATS AND OILS. By W. Y. 
STEARINE INDUSTRY. By J. McARTHUR 
CANDLE MANUFACTURE. By L. and F. A 


FIELD. 
THE PETROLEUM INDUSTRY, AND LAMPS. By 
BovERTON REDWOOD. 
MINERS’ SAFETY LAMPS. By B. REpwoop and D. A. 
Loults. 
Vol. I111.—On GAS AND ELECTRICITY. 
[Zn the press. 


London: J. & A. CHURCHILL, 11 New Burlington Street. 


BOOKS FOR SALE. 


ATTI DELLA R ACCADEMIA DEI LINCEL- 
First Series, Vols. 8 and g [1854-6], 25 Sessione 1-6 [1871-2], 26 Ses- 
sione 2 and 8 [1873]. Second Series, Vols. 1 to 3, parts 1, 5- -8 (1873-77) 
Third Series: Transunti, 8 Vols. [1877-83]. Memorie, Scien 
Matematische, &c., 19 Vols., and Scienze Morali, &c., Vols. 1-7 and 9 
[1877-81]. Fourth Series: Memorie, Scienze Matematische, 5 Vok 
[1884-8]. Rendiconti, 7 Vols. [1884- gti. Fifth Series, Rendiconti, Va 
1, Fasc. re 2[1892]. Jn parts as issued. The late Prof. John Cow 
Adams copy. £18. 


COMPTES RENDUS.—Vols. 4 to 23, 26 to 33, 42) 4} 
45 to 87, 90, 91. 28 vols. half-calf, 12 in cloth, the rest in_ parts. 
Nos. wanting, 4 Tables and 2 Titles wanting.) In all, 75 Vols. 1837 
1880. 

LAGRANGE, JOS. LOUIS DE.—(Kuvres completes 
14 Vols. 1867-92. £13 105. 

FLAMSTEED.—Historiae Coelestis libri duo. Folio, cal 


Very scarce. 1712. 18s. 


MACMILLAN & BOWES, CAMBRIDGE. 


NO END OF SAVING 
TONE’S TIME- 
s o" in order all SPECIALITIES 


LETTERS, PAPERS, PAMPHLETS, Music, &c. 
Sold by Stationers everywhere. Send postcard for Illustrated Catalogue ® 
the manufacturers, 
HENRY STONE & SON, BANBURY. 
Special Boxes, Files, and Cabinets made to order for avariety of pure 
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DIARY OF SOCIETIES. 
LONDON. 
THURSDAY, May 9. 

‘Rovat Sociery, at 4.30.—Bakerian Lecture: The Laws of Connection 
between the Conditions of a Chemical Change and its Amount : A. Vernon 
Harcourt F.R.S., and William Esson, F.R.S. 

MATHEMATICAL Socte TY, at 8. —Preliminary Considerations on certain 
Applications of Probability to Thermodynamics: G. ryan.—The 
Spherical Catenary: Prof. Greenhill, F.R.S., and T. J. Dewar.—Further 
Notes on the Theory of Groups of Finite Order : Prof. Burnside, F.R.S.— 


On the most General Solution of Given Degree of Laplace's Equation : > | 


Dr. E. W. Hobson, F.R.S 
Royat LNsTITUTION, at 3. —The Liquefaction of Gases: Prof. J. Dewar, 
F.R.S 


INSTITUTION or EvecrricaL (Society of Arts), at 8.—On the 
Recent Development of the Single-Acting High-Speed Engine, for Central 
Station Work : Mark H. Robinson. 

Iron AND Sree. InstiruTeE (Society of Arts), at 10.30 a.m. 

SociETY OF ANTIQUARIES, at 8.30. 

FRIDAY, May ww. 

Royat Ixsrirution, at g9.—A Recent Journey in Afghanistan : 
N. Curzon. 

Puysicat Society, at 5.—On the Iodine Voltameter : E. F. Herroun.—A 
New Method in Harmonic Analysis: A. Sharp. 

Iron AND Street InstiruTe (Society of Arts), at 10.30 a.m 

Rovat AsTRONOMICAL SOCIETY, at 8. 

MALACOLOGICAL SOCIETY, at 8. 

CLINICAL Society, at 8.30. 


SATURDAY, May 11. 

Roya Insrirurion, at 3.—Music and Musical Instruments : 
metsc 

Association (Charing Cross, S.E.R.), at 2.5.—Excursion to 
Chilworth and Woodhill. Director : Dr. J. W. Gregory. 

Lonpow Gro .ocicaL Crass (Holborn Viaduct), at 2.37.—Excursion 
to Chalk Escarpment of the North Downs. 

Boranic Sociery, at 3.45. 

MONDAY, May 13 

Society or Arts, at 8.—Absorption of the a Metals to, and their 

Separation from, Copper and Lead : James Douglas. 


Hon. G. 


A. Dol- 


COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


For the Use of Students, Science Teachers, Prospectors, &c., and to 
Illustrate the leading Text-books, in Boxes, with Trays. 
50 Specimens, 10s. 6d.; 100 do., 2ls.; 200 do., 42s. 
New Price List of Minerals, Rocks, ond Stratigraphical Series 
of Fossils Post Free. 
ROCK SECTIONS for the Sans +15. 6d. each, Post Free. 
ALOGUES GR 


Ca 
CABINETS, GLASS- CAPPED BOXES, TRAYS, HAMMERS, &c., 


always in stock. 
THOMAS D. RUSSELL, 


78 NEWGATE STREET, LONDON, E.C. 
F. H. BUTLER, M.A. Oxon., Assoc. R. S. Mines. 


NATURAL HISTORY AGENCY. 
158 BROMPTON ROAD, LONDON. 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 


Recently collected specimens of the following and other Irish Rocks 
suitable for Museums and private purchasers, can now be provided :— 
Intrusive Basalt and banded and sun-cracked Triassic ey Scrabo 
Hill; Hard Chalk and Amygdaloidal Basalt, Carnmoney ; Granophyre 
with crystallised Albite and Topaz, Mourne Mts. ; Rhyolite with Tridy- 
mite, Tardree; Olivine-Dolerite, Slemish; Felsite and veined Horn- 
blende-Granite, Castlewellan Quarry; and a series from Cushendun and 
Cushendall. Micro-sections of many of the above in stock. 

Now Ready, THE GLACIALISTS'’ MAGAZINE, Nos. 1:1 and 12. 
Price 6d. each. Also A. R. Sawver’s GOLDFIELDS OF MASHONA- 
LAND. Price ros. 6d. 


‘tor MINERAL COLLECTIONS & SPECIMENS 


Roya. GEoGRAPHICAL Society, at 8.30.—A Journey on the Upper 
Euphrates: D. G. Hogarth.— Journeys in the Peninsula of Halicarnassus: | 
J. L. Myres. 


MEDICAL Sociery, at 8.30. 

TUESDAY, May 14. 

Roya Institution, at 3.—Thirty Years’ Progress in Biological Science : 
Prof. E. Ray Lankester, F.R.S. 

IxsrrruTion oF Civit ENGINEERS, at 8.—Presentation of Lists of Officers 
and Council. 

ANTHROPOLOGICAL INSTITUTE, at 8.30.—Pygmies in Europe : Prof. 
mann.—Notes on a Remarkable Barrow at Sevenoaks ;_ the «/ astings 
Kitchen Middens ; and Notes on some Specialised and Diminutive Forms 
of Flint Implements from Hastings Kitchen Midden and Sevenoaks : W. 
J. Lewis Abbott.—The Rock Paintings and Carvings of the Australian 
Aborigines : R. H. Mathews. 

Rovat Horricutrurat Society, at 
Canaries. 

Vicrorta Haut, at 8.—Electric Tram-Cars : 

Ss. 


- Koll- 


1.—Plants and Gardens of the 


Dr. J. A. Fleming, 

Prorocraruic Society, at 8.—The Cyclograph, with Illustrations : 
A. H. Smith. ~The Changes that Platinum Prints are liable to (Apparent 
Fading and certain Toning Processes): Chapman Jones. 

Royal Mepicat anp CHIRURGICAL SOCIETY, at 8.30. 


WEDNESDAY, May 15. 

SOCIETY OF Akrs, at 8.—Means for Mitigating the Fading of Pigments: 
Captain W, de W. Abney, C.B., F.R.S. 

RovyaL METEOROLOGICAL SOCIETY (12 Great George Street, W er 
at 7.30.—The November Floods of 1894 in the Thames Valley : 
Symons, F.R.S., and G. Chatterton.—Barometrical Changes da 
and ac companying z the Heavy Rainfall of November 1894: F. J. Brodie. 

Roya Mickoscoricat Society, at 8. 
ovalis : W. C. Bosanquet.—A New Microtome for Cutting : Dr. A. Bruce. 

~Some Details of the First Nuclear Division in the Pollen-Mother-Cells 
of Lilium martagon, &c. : Miss Ethel Sargant. 

BRITISH ARCHAZOLOGICAL ASSOCIATION, at 8. 


THURSDAY, May 16. 

Society, at 4.30.—The following Papers will probadly be read 
On Measurements of Small Strains in the Testing of Materials and Struc- 
tures ; Prof. Ewing, F.R.S.—The Electrical Measurement of Starlight. 
Observations made at the Observatory of Paramona House, co. West- 
-_ ath, in April 1895. Preliminary Report : Prof. G. M. Minchin.—The 

Comp lete System of the Periods of a Hollow Vortex Ring: H. C. Pock- 
lington.—India’s Contribution to Geodesy : General Walker, F.R.S. 

Cuemica Society, at 8.—Ballot for the Election of Fellows.—Kjeldahl's 
Process for the Determination of Nitrogen; Dr. Bernard Dyer.—The 
Action of Nitrous Acid on 1: 4: 2 Dibromaniline : Prof. Meldola, F.R.S., 
and E. R. Andrews.—Derivatives of Succinyl and Phthalyl Dithiocarbi- 
mides : Prof. Dixon and Dr. Doran. 

Soe. Buarery TION, at 3.—The Liquefaction of Gases: Prof. J. Dewar, 


SOCIETY OF ANTIQUARIES, at 8.30. 


FRIDAY, May 17. 
QUEKETT Microscopic Cup, at 8. 
Society.—Paper by Dr. Washbourn. 
SATURDAY, May 18. 
L ONDON GEOLOGICAL Fretp Cass (Cannon Street Station), at 2.17.— 
“xcursion to view Escarpment Valleys from the Weald to Chalk. 


Association (Cannon Street Station), at 1.35.—Excursion to 
Betchworth and Headley. 


—On the Anatomy of Nyctotherus | 


JAMES R. GREGORY’S MUSEUM & STORES 


FOR 


WELL-AUTHENTICATED SPECIMENS. 
The Cheapest, Best, and Largest Stock in London. 


Latest Arrivals.—Fine Russian Minerals—Volborthite, Wolkonskoite 
Crocoisite, Alexandrite, &c., also fine Phosgenite, Matlockite 
Campylite, &c., from old Collections, &c., 

Also Rocks and Rock Sections, the finest Stock i in London. 


NEW CATALOGUES AND PRICE LISTS, POST FREE. 


JAMES R. GREGORY’S 
MUSEUM AND STORES, 
88 CHARLOTTE ST., FITZROY SQUARE, LONDON. 


TO COLLECTORS OF PRECIOUS 
STONES, AND OTHERS.—R. C. NOCKOLD, 12 Frith Street, 
Soho Square, W., Diamond and Oriental Stone Merchant, has a very 
fine Stock of V aluable Specimens (Natural and Cut) suitable for Collec- 
tions or Jewels; likewise, a unique Opal Table Top; also, is a large 
buyer of Jewels, Cut and Uncut. 

OTICE. advertisements 


and business letters for 


NATURE should be addressed to the Publishers ; 

Editorial communications to the Editor. The 

telegraphic address of NATURE 7s “ PHUSIS,” 

LONDON. 

CHARGES FOR ADVERTISEMENTS. 

Three Lines in Column o 2 6 

Per Line after 09 

One Eighth Page, or Quarter Column oi 6 

Quarter Page, or Half a Column 115 0 

Half a Page, ora Column . 35 0 

Whole Page 660 


SUBSCRIPTIONS TO “ NATURE.” 


s. 
Quarterly 

To ALL PLACES ABROAD : 

Quarterly .... o 8 o 


Money Orders pure to MACMILL AN & & CO. 
OFFICE: 29 BEDFORD STREET, STRAND, W.C 
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MESSRS. MACMILLAN & CO.’S BOOKS 


FOR 


STUDENTS OF PHYSIOGRAPHY, GEOLOGY, & MINERALOGY. 


PHYSIOGRAPHY: an Introduction to the Study of Nature. With Illustrations and 
Coloured Plates. By T. H. HUXLEY, F.R.S. Crown 8vo. 6s. 


OUTLINES OF PHYSIOGRAPHY—THE MOVEMENTS OF THE 
EARTH. By J. NORMAN LOCKYER, C.B., F.R.S. Crown 8vo. Sewed. 15. 6d. 


SHORT STUDIES IN NATURE KNOWLEDGE. An Introduction to the 
Science of Physiography. By WILLIAM GEE, Certificated Teacher of the Education Department, and of the Science and 
Art Department. Assistant Lecturer Manchester Field Naturalists’ Society. Crown 8vo. 35. 6d. 


‘* For boys in the upper standards of our elementary schools, this forms an ideal reading book. It is simply worded, it is not 
too full of details, contains numerous illustrations, and is likely to create and foster a love of natural knowledge. The book is 
intended to be used as an introduction to Physiography, and it covers the ground usually understood to belong to that Science.”— 
NATURE. 


SOME BOOKS BY SIR ARCHIBALD GEIKIE, F.R.S. 
ELEMENTARY LESSONS IN PHYSICAL GEOGRAPHY. Illustrated with 


€ oe Woodcuts and Ten Plates. Foolscap 8vo. 45. 6d. 


QUESTIONS ON GEIKIE’S ELEMENTARY PHYSICAL GEOGRAPHY. 


er For the use of Schools. Foolscap 8vo. Is. 6d. 


PHYSICAL GEOGRAPHY. With Illustrations. Pott 8vo. 1s. [Science Primers. 


TEXT-BOOK OF GEOLOGY. With Illustrations. Third Edition. Revised and 
Enlarged. Medium 8vo. + 28s. 


CLASS-BOOK OF GEOLOGY. Illustrated with Woodcuts. Second Edition. 
Crown 45. 6d. 


GEOLOGY. With Illustrations. Pott 8vo. 1s. [Science Primers. 


Box oF GEOLOGICAL SPECIMENS TO ILLUSTRATE GEIKIE’S PRIMER OF GEOLOGY, 10s. 6d. 


TABLES FOR THE DETERMINATION OF THE ROCK-FORMING 


eee MINERALS. Compiled by F. LOEWINSON-LESSING, Professor of Geology at the University of Dorpat. Translated from 
i . the Russian by J. W. Grecory, B.Sc., F.G.S., of the British Museum (Natural History), with a chapter on the Petro- 
a a logical Microscope by Professor G. A. J. CoLe, M.R.I.A., F.G.S. Super Royal 8vo. 4s. 6d. net. 


PHYSICS OF THE EARTH’S CRUST. By the Rev. Osmonp Fisuer, M.A., 


F.G.S., Rector of Harlton, Hon. Fellow of King’s College, London, and late Fellow and Tutor of Jesus College, Cambridge. 
Second Edition, altered and enlarged. 8vo. 12s. 


ECONOMIC GEOLOGY OF THE UNITED STATES. With Briefer 
_——. of ae ——— Products. By RALPH S. TARR, B.S., F.G.S.A., Assistant Professor of Geology at Cornell 
niversity. 8vo. . net. 


MICROSCOPICAL PHYSIOGRAPHY OF THE ROCK - MAKING 


MINERALS. An Aid to the Microscopical Study of Rocks. By H. ROSENBUSCH. Translated and abridged for 
use in Schools and Colleges by JoseEpH P. IppINGs. Illustrated by 121 Woodcuts and 26 Plates of Photomicrographs. 


8vo. 245. 


ELEMENTS OF CRYSTALLOGRAPHY FOR STUDENTS OF CHE- 
the Johns Hooking By GEO. HUNTINGDON WILLIAMS, Ph.D., Assistant Professor in 
the Johns Hopkins Un versity. Crown 8vo. 6s. 


MACMILLAN AND CO., LONDON. 
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MACMILLAN & CO.’S NEW BOOKS. 
THE CAMBRIDGE NATURAL HISTORY, 


Edited by S. F. HARMER, M.A., Fellow of King’s College, Cambridge, Superintendent of the 
University Museum of Zoology; and A. E. SHIPLEY, M.A,, Fellow of Christ's College, 
Cambridge, University Lecturer on the Morphology of Invertebrates. 

Volume III., MOLLUSCS and BRACHIOPODS. By the Rev. A. H. COOKE, M.A., Fellow and Tutor of King’s College, 


Cambridge ; A. E. SHIPLEY, M.A., Fellow of Christ’s College, Cambridge ; and F. R. C. REED, M.A., Trinity College, 
Cambridge. Illustrated. Medium 8vo, 17s. net. 


TIMES.—* There are very many, not only among educated people who take an interest in science, but even among specialists, 
who will welcome a work of reasonable compass and handy form containing a trustworthy treatment of the various departments of 
Natural History by men who are familiar with, and competent to deal with, the latest results of scientific research. . . . Altogether, 
to judge from this first volume, ‘The Cambridge Natural History’ promises to fulfil all the expectations that its prospectus 
holds out.” 

DAILY CHRONICLE.—<‘ There is no doubt that if the succeeding volumes are carried out upon the same plan as is that 
which we have just received, the ‘Cambridge Natural History’ will be an indispensable work ; for it appeals to a far wider class 
than works upon Natural History generally do. . . . It can be read with profit by the zoologist, and there is a vast amount of 
matter which is interesting to those who like the tit-bits of science, but do not care so much for the more serious aspects of the 
subject.” 

; DAILY NEWS.—“ This large and exhaustive work is written especially for general readers. No special training in science 
is needed for the easy comprehension of this first volume at any rate. But while the writers treat their respective subjects in what 
is called a popular way, they are careful to give due importance to the latest results of scientific research. . . . The volume is 
liberally and admirably illustrated. It contains maps of geographical distribution, a good index, and—for the use of readers desirous 
of pursuing their subjects further—a list of leading authorities on the anatomical part of the subject.” 

FIELD.—* The work occupies an intermediate state between purely abstract scientific treatises, adapted only for the training of 
specialists, and the popular works on Natural History, which have hitherto been those only available to the general reader. An 
attempt is made to combine popular treatment with modern scientific research, and to make the work useful to those who wish to be 
serious students in the subject. Judging by the volume which is before us, the object at which the promoters have aimed may be 
regarded as having been attained. The work is really an admirable introduction to the study of molluscs, treating gf their position in 
the animal kingdom, the habits and general economy of land and fresh-water species, their structure, general distribution over the 
earth’s surface (which is illustrated by some very valuable maps), their growth and development, their uses to man, the cultivation for 
food of such species as the oyster, the mussel, and the snail, and the utilisation of their shells for money and ornament. . . . The 
treatise is illustrated by some 350 wood engravings, which have in almost all cases been executed for the work itself. We know of 
no book available to the general reader which affords such a vast fund of information on the structure and habits of molluscs.” 


EVERSLEY SERIES—NEW VOLUME. 
THE EXPANSION OF ENGLAND. Two Courses of Lectures by Sir J. R. SEEvey, 
K.C.M.G., Litt.D., Regius-Professor of Modern History in the University of Cambridge ; Fellow of Gonville and Caius 


College; Fellow of the Royal Historical Society; and Honorary Member of the Historical Society of Massachusetts. 
Globe 8vo, 5s. 


THE ESSENTIALS OF LOGIC. Being Ten Lectures on Judgment and 
Inference. By BERNARD BOSANQUET, formerly Fellow of University College, Oxford. Crown 8vo, 35. net. 
LATIN POETRY. Lectures delivered in 1893 on the Percy Turnbull Memorial 


Foundation in the Johns Hopkins University. By R. Y. TYRRELL, Regius Professor of Greek in the University of 
Dublin. Crown 8vo, 7s. net. 
LECTURES ON PREACHING. Delivered in the Divinity School, Cambridge, 
in April and May, 1894. By the Right Rev. W. BOYD CARPENTER, D.D., Bishop of Ripon. Crown 8vo., 3s 6d. net. 
_ YIMES.—* These Lectures on Preaching, delivered a year ago in the Divinity School at Cushdiien are an admirable analysis 
of the intellectual, ethical, spiritual, and rhetorical characteristics of the art of preaching. In six lectures the Bishop deals 
successively with the preacher and his training, with the sermon and its structure, with the preacher and his age, and with the aim 
of the preacher. In each case he is practical, suggestive, eminently stimulating, and often eloquent, not with the mere splendour of 
rhetoric, but with the happy faculty of saying the right thing in well-chosen words.” 


‘ESTHETIC PRINCIPLES. By Henry Rutcers Marsnatt, M.A., Author of 


“* Pain, Pleasure, and Aésthetics.” Crown 8vo, 55. net. 


LESSONS IN ELEMENTARY PHYSICS. By Batrour Stewart, M.A., 


LL.D., F.R.S., late Langworthy Professor of Physics in the Owens College, Manchester, and Professor of the Victoria 
University. New and Enlarged Edition. Feap. 8vo, 4s. 6d. 


A HISTORY OF ENGLISH POETRY. By W.1!. Courtuore, M.A. Vol. 1. The 


a Ages: Influence of the Roman Empire—The Encyclopedic Education of the Church—The Feudal System. 
vo., 10s. net. 


THE LIFE AND LETTERS OF EDWARD A. FREEMAN, D.C.L., LL.D. 


By W. R. W. STEPHENS, B.D., Dean of Winchester, Author of ‘‘ The Life and Letters of Dean Hook,” &c. In two 
volumes, extra crown 8vo, 17s. net. 


ILLUSTRATED STANDARD NOVELS.—NEW VOLUME. 


ANNALS OF THE PARISH AND THE AYRSHIRE LEGATEES. By Joun 


~ GALT. Illustrated by CHARLES E. Brock. With an Introduction by ALFRED AINGER. Crown 8vo, 35. 6d. 
THACKERAY: a Study. By Atrrep Jack. Crown 8vo, 3s. 6d. 
ST. JAMES'S GAZETTE.—“ Mr Jack’s Essay on Thackeray is a piece of careful, appreciative, and interesting work.” 


MACMILLAN & CO., LONDON. 
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TO H.R.H. THE PRINCE OF F WALES, THE EMPRESS OF GERMANY, &. 
BRAND & CO.’S 


<a SAUCE. 


A FINE TONIC AND 
DIGESTIVE. 


me, 
SSENCES of BEEF, 


MUTTON,VEAL & CHICKEN, An excellent relish for “ fish, flesh 
SRA STURTLE Sour & and fowl.” 

— ~MEAT LOZENGES t+ e_S | 


MICROSCOPIC OBJECTS. — —NEW AND INTERESTING, 


— 


£s.d. 
Xanthid# in Flin... se “ee Spinal Cord of Cat, from Dorsal, Cervical and Lumbar 
Precious Opal and Matrix... three sections, mounted separately on one Slide .. o 26 
New Polycistina from Jeremie, Hayti Section of Retina, showing Rods and Cones ... © 30 
Group of about 10 different species of Foraminifera, all perfect a Set of 18 Slides, illustrating the structure of the Human Eye, it in 
Female head of Marchantia, showing mature Case 117 6 
Section of Bud of Yucca glorioss 1 oon - © 2 © Type Slide of. 34 different species ‘of Holothuria and Sy napte, in 
Section through entire ~yes and head of Frog, very fine... - © 20 Case, with list of names 1 16 o 
vewt, ” os wt eS Type Slide of 12 different species, Spines of Echini, in Case, with 
Type Slide of 100 Diatoms with list of names.. list of names 
Transverse Sections of Hair of Peccary, sta ained, new ie e228 Type Slide of 24 Eggs of Butterflies, &e., with list of names... o 18 6 


Any of the above Objects forwarded by return on receipt of remittance for price. CLAssiriep List, representing a Stock of 40,000 First-class Objects, 
sent Post free on application. 


MICROSCOPES AND APPARATUS. 

Just Inrropucep.—WATSON & SONS’ “GRAND MODEL” VAN HEURCK MICROSCOPE. Has completely rotating stage: the mechanical 
movements of stage are controlled by two milled heads working on one centre ; when set horizontally, the height to the centre of the eyepiece is 10 inches, 
the aa reading distance. The tripod foot, which is very massive, has a spread of 1o inches in each direction. Full particulars forwarded upon 
applicatior 

WATSON & ‘SONS’ TRIPOD EDINBURGH STUDENT'S MICROSCOPE is suitable for investigations with the highest powers. The quality and 
workmanship are the finest possible, and it is unequalled for stability and convenience of manipulation by any other medium size or Student's Instrument. 
Price from £4 5s. Fudd ilustrated Catalogue of Microscopes and . ess sent ac Sree on application to 


ons, 
Opticians to H.M. Government, 313 HIG li HOLBORN, LONDON N.C., and 78 "Swanston Street, Melbourne, Australia. 


CROSSLEYV’S ENGINES. 


PORTABLE OIL ENCINES. 
ECONOMICAL, 
POWERFUL, 
EFFICIENT. 


Suitable for all classes 
ot Agricultural 
Work. 


REFERENCES, dc., ON 


oe Cost of Working: 
APPLICATION. 


HALF-PENNY per Horse 


Power per Hour. 


CROSSLEY BROS., ‘OPENSHAW, MANCHESTER: 


KING, MENDHAM & CO. 


MANUFACTURERS OF 


WIMSHURST MACHINES. 


No. 502, with 12 in, Plates, £2 3 12 | No. 504, with 17 in. Plates, £4 10 


ELECTRICAL APPARATUS 


For Lecture, Experimental, and other Purposes. 


Write for Large New Catalogue (1st Section, ‘‘ EXPERIMENTAL 7, 
Sixth Edition, 100 pp , 620 [Ilustrations, Post Free, 8d. 


WESTERN ELECTRICAL WORKS, BRISTOL. 
ESTABLISHED 1876. 


” Printed by RicHarp Cray anp Sons, Liutrep, at 7 and 8 Bread Street Hill. Queen Victoria Street, in the City of Loudon. ond published by 
MACMILLAN AND Co., at 29 Bedford Street London, W.C., and 66th Fifth Avenue. New York. —Tuurspay, May 9g, 1895. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


‘* To the solid ground 
Of Nature trusts the mind which builds for aye.”—WoRDSWORTH. 


No. 1333, VOL. 52.] 


THURSDAY, MAY 16, 1895. 


[PRICE SIXPENCE 


Registered as a Newspaper at the General Post Office. }, 


{All Rights are Reserved. 


NEW LANTERN SLIDES. 


JUST PUBLISHED. 


Glass Manufacture... 67 Slides 
Pottery Manufacture ... — 
Creatures of other Days 
Wasps and their Nests ous = Mm w 
Tin and Copper Mining 
English History (Gardiner) ... — we 
English History (Green) oe 
Hygiene (Knight’s Series)... io 
Bacteriology (New Series)... 38 
Life and Duties of the Citizen — om 


DETAILED List FREE. 


The above Slides are strictly copyright, and are all published by — 


NEWTON & 
Scientific Fustrument Makers, 
38 FLEET STREET, LONDON. 
Complete Lantern and Slide Catalogue, 6 stamps. 


GRIFFIN’S 


PURE FILTER PAPERS. 


Specially made of purest Materials and severely 
tested, are good and cheap. 


GRIFFIN’S RHENISH FILTER PAPER is a strong 
and thick, yet soft and 
flexible paper. without any 
pin holes, and filter. smore 
perfectly than any other 
paper in the matket, except 
the Swedish, which is so 
much more expensive. Its 
Ash Residue is very small. 

It filters Sulphate of 
Barium freshly precipi- 
tated in the cold quite 


brilliantly. There is no other 
per in the market that will 

do this except the Swedish. 

_A Price List of Griffin's Rhenish Papers, thick and thin ; 

English and Munktell’s Swedish Papers, both in Sheets and 

Circles, all of the finest quality, direct from the Mills at cheap 

prices, sent POST FREE. 


clearly, and when hot | 


NALDER 
BROS. & CO. 


(F. H. NALDER. 
Cc. W. S. CRAWLEY, 
. SOAMES.) 


16 RED LION ST. 
CLERKENWELL, LONDON. 


MAKERS oF 


Electrical Testing 


AND HIGH-CLASS 


SCIENTIFIC 
INSTRUMENTS. 


Catalogues Post Free on 
application. 
TELEPHONE No. 6770. 


Telegraph Address, ‘ Seeohm, 
London.’ 


NEGRETTI AND ZAMBRA, 


SOLE MAKERS OF 


JORDAN'S (PATENT) SUNSHINE RECORDER. 


Latest and Most Perfect 
form. 
Price 
£5 15s. 6d. 


With a supply of Charts. 


NEGRETTI 


AND 


‘ZAMBRA, 


SCIENTIFIC 
INSTRUMENT MAKERS 
TO THE QUEEN, 


38 HOLBORN VIADUCT. 


Branches :—45 Corphill ; 

122 Regent St., London. 

Lilustrated Description 
Post Pree. 


NEGRETTI & ZAMBRA'S “ Illustrated Catalogue,” 6ce Pages, 
1200 Engravings, Price ss. 6¢. 


Telephone No. 6583. Telegraphic Address : ‘* Negretti, Lormion. 
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ROYAL INSTITUTION OF GREAT 
BRITAIN. 


ALBEMARLE STREET, PICCADILLY, W. 


WILLIAM HUGGINS, Esq., D.C.L., LL.D., F.R.S., will on THURS- 
DAY next, MAY 23, at 3 o'clock , begin a Course of Three Lectures on “ The 
Instruments and Methods of Spectroscopic Astronomy.” 


(The Tyndall Lectures.) Subscrigtion to this Course Half-a-Guinea. 


BIRKBECK INSTITUTION. 
BREAMS BUILDINGS, CHANCERY LANE, E.C. 


PRACTICAL CHEMISTRY. 


EVENING Courses of Analytical and Experimental Work will be con- 
ducted by Mr. F. Gossiinc, B.Sc., and Mr. J. Woopw ARD, B.A., B.Sc., 
from May 20 to end of July, on Monday s and Fridays 
Suitable provision will be made for Candidates for the following Pass and 
Honours Examinations, viz. :— 
PRELIMINARY SCIENTIFIC (M.B.), 
INTERMEDIATE SCIENCE, 
EDIATE M.B., 
FINAL B.Sc. 
For pestioutans apply to the SECRETARY. 


BACTERIOLOGICAL DEPARTMENT. 
KING'S COLLEGE, LONDON. 


Director : Prof. CrooksHANK, M.B. 
Demonstrator : Ernest Hevsy, M.R.C.S., L.R.C.P., D.P.H. 
Assistant-Demonstrator : KENNETH Laws x. M.R.C.S., L.R.C.P. 

POST-GRADUATE COURSE of LECTURES and PR: ACTICAL 
——s TION will be given by Prof. CrooksHANK, commencing 
May 1 Certificate is granted. 

An EVENING CLASS will be conducted by Mr. 
direction of Prof. CkooKSHANK, on Mondays, from 7 p.m. to g p.m., 
commencing May 13. 

INST RUCTION. in FERMENTATION will be given on Mondays, 
from 3 p.m. to 5 p.m., commencing May 13 

For the complete Prospectus, pBrwe Ang particulars of other Courses of 
Instruction and of the Fees, apply to 


Tue Secretary, King’s College, London. 


JOHN’S COLLEGE, OXFORD. 


An Examination will be held in St. John’s College, Oxford, for the purpose 
of filling up a vacant Scholarship on the Lambe Fonsdation, of the annual 
value of « 80. 
The Examination will begin on Tuesday, June 18, 1895, at 9.30 a.m., and 
will last four days. 
Candidates must be under 20 years of age on the day of Election, June 24. 
The Subjects of Examination will be either MATHEMATICS, 07 MATHE- 
MATICs and Puysics, and will include— 
1. Algebra and Trigonometry. 
2. Geometry: Pure and Analytical. 
3. Problems: Differential Calculus (Optional). 
4. Mechanics. 
5 
6 


. Sound, Light, and Heat. 
. Electricity and Magnetism. 
7. Practical Physics. 
ussay. 
Candidates will be expected to pass Responsions or an Examination 
equivalent to Responsions, before coming into Residence. 

Those Candidates who wish to offer Physics as well as Mathematics, are 
requested to send in their names to the SclieNcE TuTor, St. John’s College, 
on or before June 1. Mathematical Candidates should send in their names 
on or before June 10, to the MATHEMATICAL TuTor, St. John’s College. 

The Scholarship is tenable in the first instance for two years, but will be 
renewed for a further term of two years, provided that the College is satis- 
fied with the progress, industry and conduct of the Scholar. 

Unsuccessful Candidates, who do sufficiently well in the Examination, 


year’s Residence will become eligible for,jthe CAsBERD SCHOLARSHIPS of the 
annual value of £80 confined to Commoners of the College, and CasBERD 
EXxuibiTions similarly confined. 

Applications for admission to the Examination should be accompanied by 
(1) certificates of age, (2) testimonials to character. 
St. John’s College, Oxford, 1895. 


THE ELECTRICAL 


GENERAL ENGINEERING COLLEGE, 
SCHOOL OF SCIENCE. 
PENYWERN HOUSE, 2 and 4, PENYWERN ROAD, 


EARL’S COURT, S.W. 

PrincipAL—G. ‘W. TUNZELMANN, B.Sc., M.I.E.E. 

Senior-Instrucror—C, CAPITO, M.1.E.E., M.1I.M.E. 
Laboratories, Dynamo Room, Steam Engine, Engineering Workshop 
with Machine Tools, Pattern Shop, &c. 
The College provides a Training for Electrical, Mechanical, Civil, and 
Mining Engineers, for Science Students in Mathematics, Physics, Chem- 
istry, Biology, Geology, and Mineralogy, and Preliminary Training for 
Students entering Cooper's Hill and the Central Institution. 


NAP TURE 


HE under the | 


(May 16, 


WOOLWICH POLYTECHNIC. 


The Governors of Woolwich Polytechnic are prepared to receive appli- 
cations for the following Appointments :— 
1. Principal of the Polytechnic. 
2. Head of the Social and Recreative Department. 
Clerk to the Governors. 

The Princh al will be directly responsible for the organisation and devel 
ment of the Educational Work of the Institute, and will be expected himself 
to lecture in one department. He will also have the py direction of the 
whole of the-work of the Institute, except that he will have no responsibility 
inconnection with the keeping of accounts. The commencing Stipend has 
been fixed at £350 per annum. 

The Head of the Social and Recreative Department will be expected to 
devote his whole time to that side of the Institute, including the corre- 
spondence relating to the same, and such other matters as the Governors may 
determine, under the general direction of the Principal. The Stipend has 

en fixed at £150 a year, rising each year by £10 a year to £200 a year. 

The Clerk to the Governors will be directly responsible to the Governors 
for all minutes and accounts, and will conduct all the correspondence of the 
Institute, except that relating to the Social and Recreative Department, 
under the general direction of the Principal. The Stipend has been fixed at 
4120 a year, rising each year by £10 a year up to £150 a year. 

The duties and remuneration in connection with all the above-named A 
pointments will commence on SEPTEMBER 1, but the Governors will 
require to avail themselves of the advice of the Principal with reference to the 
appointment of Teachers and Lecturers at the earliest date possible. 

Application must be made on forms which can be obtained from the under- 
signed, from whom further information respecting the-duties of each Officer 
can be obtained, and must be received at this Office not later than to A.M. 
on the morning of May 25. Canvassing members of the Governing Body 
will be deemed a disqualification. 

WM. GARNETT, Honorary Secretary. 
May 3, 1895. 


INSTITUTE OF CHEMISTRY OF | 
GREAT BRITAIN AND IRELAND. 


30 BLOOMSBURY SQUARE, LONDON, W.C. 

The NEXT EXAMINATION for the MEMBERSHIP of this INSTI- 
TUTE will be held on TUESDAY, July 2, 1895, and three following days. 

Two Examinations are held annually, viz. :—One in January and one in 
July. 

All Candidates must produce evidence of having passed a Preliminary Ex- 
amination in subjects of General Education, and of having taken a Systematic 
Course of at least three years’ study in one of the Colleges approved by the 
Council ; or having been engaged for two years in the Laboratory of a. Fellow 


13 Spring Gardens, Ww. 


| of the Institute, and for two other years in one of the approved Colleges. 


. : : | from whom further information may be obtained. 
will be allowed to Matriculate as Commoners of the College, and after one | y 


The Council desire it to be understood that the right to use the letters 
A.1.C. and F.1.C. belongs to persons who have passed through the Course of 
Study and the Examinations prescribed by the Institute. 

A prospectus containing full particulars of the regulations for admission to 
the Membership of the Institute may be obtained from Messrs. BLUNDELL, 
Taytor, & Co., 178 Jpper Thames Street, London, E.C., price One Shilling. 

‘ou 


—By Order of the ncil. 
J. MILLAR THOMSON, Registrar. 


WANTED, 


AN ASSISTANT FOR THE ZOOLOGICAL DEPARTMENT OF 
THE INDIAN MUSEUM, CALCUTTA. 

Salary, Rs.300 per mensem, rising by Annual Increments of Rs.40 per 

mensem tc Rs.500 per mensem, without Quarters or any other allowances. 

Applicants must be between 22 and 28 years of age, must be thoroughly 


| trained Zoologists, and must have had some Special Training in Invertebrate 


Zoology. Preference will be given to Applicants who combine some know- 


| ledge of Land Arthropoda with some knowledge either of Mollusca or of 


Echinoderma. 

Applications, with Copies of Testimonials and of any Original Publica- 
tions, to be submitted to the Hon. SECRETARY TO THE TRuUSTEEs of the 
Museum, or through 

A. Pep er, Esq., F.R.S., 


c/o J. R. Pepier, Esq., 47 Tregunter Road, South Kensington, 
London, S.W., 


Applications must be 
before July 1. 


PHYSIOLOGICAL AND TECHNOLOGICAL 


LABORATORY FOR THE FERMENTATIONS. 
COPENHAGEN (30 Frydendalsvej). 


Direcror: ALFRED JORGENSEN, 
Author of ‘‘ Micro-Organisms and Fermentation.” 


Courses of Instruction, for Beginners as well as for Advanced Students, in 
the Physiology and Technology of Fermentations, with particular regard to 
HANsEn’s System for the Analysis and Pure Cultivation of Yeast. 

The Laboratory possesses a numerous collection of Culture-Yeast Species, 
Wild Yeasts, and Zymogenic Bacteria. 

Manuals of Instruction :—Alfred irgensen: ‘ Micro-Organisms and 
Fermentation” (published by F. W. Lyon, Eastcheap Buildings, London), 
New Edition, 1893; French Edition (Paris, 1894); Third German Edition 
(Berlin, 1892 

E. Chr. a ‘* Untersuchungen aus der Praxis der Garungsindustrie” 
(Beitrage zur Lebensgeschichte der Mikroorganismen), published by R 
Oldenbourg, Munich, 2 vols., 1890-92. In French in some rendus du 
Laboratoire de Carlsberg (Hagerup, Copenhagen). English Edition, 
London (Spon), 1895. 

Further particulars on application to DirEcToR. 
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Sale by Auction. 
TUESDAY NEXT. 


A VALUABLE COLLECTION OF NATURAL HISTORY 
SPECIMENS. 


MR. J. C. STEVENS will {sell by Auction 


at his Great Rooms, 38 King Street, Covent Garden, on TUESDAY, 
MAY 21, at half-past 12 o'clock precisely, a valuable and extensive 
Collection of Natural History Specimens, the Property of a Gentleman, 
deceased. Also a Collection of Curiosities, Birds’ Eggs, a WHITE Banoon 
in perfect health, lately shown at the Aquarium, a Collection of Shells, 


&e. 
On a and the Day prior, 12 till 4, and Morning of Sale, and Catalogues had. 


THE GREAT AUK AND EGG. 


A BEAUTIFUL PERMANENT PHOTOGRAPH of the above, half 
size to scale, may be had for a Guinea ; or suitably Framed and Mounted, a 
Guinea and a Half, of Mr. J.C. Stevens, 38 King Street, Covent Garden. 


UNIVE RSITY COLLEGE, LIVERPOOL. 


The Post oo DEMONSTRATOR of ZOOLOGY at University College, 
Liverpool, is now Vacant. 

Candidates should apply at once to Prof. HerpMAN, who will supply 
particulars as to duties and salary. 


FOR SALE.—“*‘ NATURE,”’ Vois. 1 to 48, in 
Publishers’ Cases. What offers ?—Apply, ‘‘ A. B. NarurRe Office 


-MANUFACTURER OF 
ELECTRICAL & PHYSICAL 
INSTRUMENTS, 

44 Hatton Garden, London. 
Catalogues Free. 


TO COLLECTORS OF PRECIOUS 
STONES, AND OTHERS.—R. C. NOCKOLD, 12 Frith Street, 
Soho Square, W., Diamond and Oriental Stone Merchant, has a very 
fine Stock of Valuable Specimens (Natural and Cut) suitable for Collec- 


tions or Jewels; likewise, a unique Opal Table Top; also, is a large | 


buyer of Jewels, Cut and Uncut. 


-HOLLOWAY’S PILLS 


CURE 
Biliousness, Sick Headache, Indigestion 
and all Internal Complaints. 
CAN BE TAKEN BY THE MOST DELICATE. 
Holloway’s Pills and Ointment may be obtained of 
all Medicine Vendors. 


NATURE XIX 


COLLECTIONS OF MINERALS, 


ROCKS, OR FOSSILS, 


For the Use of Students, Science Teachers, Prospectors, &c., and to 
Illustrate the leading Text-books, in Boxes, with Trays. 
50 Specimens, 10s. 6d.; 100 do., 2ls.; 200 do., 42s. 
New Price List of Minerals, Rocks, and Stratigraphical Series 
of Fossils Post Free. 


ROCK SECTIONS for the MICROSCOPE from s1s. 6d. each, Post Free. 
CATALOGUES GRATIS. 


CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &c., 
always in stock. 
THOMAS D. RUSSELL, 
78 NEWGATE STREET, LONDON, E.C. 


‘vor MINERAL COLLECTIONS & SPECIMENS 


JAMES R. GREGORY’S MUSEUM & STORES 


FOR 
WELL-AUTHENTICATED SPECIMENS. 
The Cheapest, Best, and Largest Stock in London. 


Latest Arrivals.—Fine Russian Minerals—Volborthite, Wolkonskoite, 
Crocoisite, Alexandrite, &c., also fine _Liroconite, Phosgenite, Matlockite 
Campylite, &c., from old Collections, &c., & 


Also Rocks and Rock Sections, the finest Stock in London. 
NEW CATALOGUES AND PRICE LISTS, POST FREE, 


JAMES R. GREGORY’S 
MUSEUM AND STORES, 
88 CHARLOTTE ST., FITZROY SQUARE, LONDON. 


F. H. B UTLER, ma Oxon., Assoc. R. S. Mines. 


NATURAL HISTORY AGENCY. 
158 BROMPTON ROAD, LONDON. 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 


| Recently collected specimens of the following and other Irish Rocks, 
suitable for Museums and private purchasers, can now be provided :— 
Intrusive Basalt and banded and sun-cracked Triassic Sandstone, Scrabo 
ill; Hard Chalk and Amygdaloidal Basalt, Carnmoney; Granophyre 
with crystallised Albite and Topaz, Mourne Mts.; Rhyolite with Tridy- 
| mite, Tardree; Olivine-Dolerite, Slemish; Felsite and_ veined Horn- 
| blende-Granite, Castlewellan Quarry; and a series from Cuskhendun and 
Cushendall. Micro-sections of many of the above in stock. 
| Now Ready, THE GLACIALISTS' MAGAZINE, Nos. 11 and_ 12. 
| Price 6d. each. Also A. R. Sawver’s GOLDFIELDS OF MASHONA- 
LAND. Price 1os. 6d. 


SCIENTIFIC 


WORTHIBES. 


The following is a list of the Steel Portraits that have appeared in the above Series :— 


MICHAEL FARADAY. 

THOMAS HENRY HUXLEY. 
CHARLES DARWIN. 

JOHN TYNDALL. 

SIR GEORGE GABRIEL STOKES. 
SIR CHARLES LYELL. 

SIR CHARLES WHEATSTONE. 
SIR WYVILLE THOMSON. 
ROBERT WILHELM BUNSEN. 
LORD KELVIN. 

BARON ADOLF ERIK NORDENSKJOLD. 
HERMANN L. F. HELMHOLTZ. ~ 
SIR JOSEPH DALTON HOOKER. 
WILLIAM HARVEY. 

SIR GEORGE B. AIRY, 


J. LOUIS R. AGASSIZ. 
JEAN BAPTISTE ANDKE DUMAS. 
SIR RICHARD OWEN. 
JAMES CLERK MAXWELL. 
| JAMES PRESCOTT JOULE. 
| WILLIAM SPOTTISWOODE. 
ARTHUR CAYLEY. 
SIR C. W. SIEMENS. , 
JOHN COUCH ADAMS. 
AMES JOSEPH SYLVESTER. 
MITRI IVANOWITSH MENDELEEF. 
LOUIS PASTEUR. 


SIR ARCHIBALD GEIKIE. 


N B.—The Portrait of Sir A. Geikie is the first of a New Series. 


Proof impressions of these, printed on India paper, may be had from the Publishers, price 5s. each; or the Set o 


28 Portraits in a Handsome Portfolio for £7 5s., carriage paid. The Portfolio may be had separately, price 6s. 


Cheques and Money Orders payable to MACMILLAN & CO. 
OFFICE OF “NATURE,” 29 BEDFORD STREET, STRAND. 
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LIKE A PACK OF CARDS! 
THE FRENA CARRIES FORTY FLAT FILMS. 


My ingenious instrument.” — 
CYMBELINE, iv. 2. 


CAMERA? 


DESCRIPTIVE PAMPHLET, Free on application, 


FROM ALL 


PHOTOGRAPHIC DEALERS, 


Or the Manufacturers, 


R. & J. BECK, Ltd,, 68 CORNHILL, LONDON, E.C. 


West End Agents—LONDON STEREOSCOPIC CO., 106 & 108 Regent Street, W. 
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THE CENTURY SCIENCE SERIES. 


EDITED BY 


SIR HENRY E.. ROSCOE, 
D.C.L., F.R.S., M.P. 


This Series will consist of Biographies of leading scientific 
men of the century, not confined to those of our own country. 

Special reference will be made to the effect of their work 
upon, and its relation to, the general progress of scientific 
discovery. In this way the volumes will supply an interesting 
and valuable survey of the various branches of scientific 
discovery during the nineteenth century. 


Now REapy, PRICE 3s. 6d. 


JOHN DALTON and the RISE of 
* MODERN CHEMISTRY. 


By SIR: HENRY E. ROSCOE, F.R.S. 
Forming the First Volume of ‘‘ The Century Science Series.” 


READY MAY 17, PRICE 3s. 6d. 


MAJOR RENNELL, F.R.S., and the 
RISE of ENGLISH GEOGRAPHY. 


By CLEMENTS R. MARKHAM, C.B., F.R.S., 
President of the Royal Geographical Society. 


CASSELL & COMPANY, LIMITED, 
LONDON, PARIS, AND MELBOURNE. 


BOOKS FOR SALE. 


ATTI DELLA R ACCADEMIA DEI LINCEI.— 
First Series, Vols. 8 and 9 [1854-6], 25 Sessione 1-6 [1871-2], 26 Ses- 
sione 2 and 8 [1873]. Second Series, Vols. 1 to 3, parts 1, 5-8 [1873-77]. 
Third Series: Transunti, 8 Vols. [1877-83]. Memorie, Scienze | 
Matematische, &c., 19 Vols., and Scienze Morali, &c., Vols. 1-7 and g 
(1877-81). Fourth "Series: Memorie, Scienze Matematische, 5 Vols. 
[1884-8]. Rendiconti, 7 Vols. [1884-91]. Fifth Series, Rendiconti, Vol. 
1, Fasc. 1e 2 [1892]. parts as issued. The late Prof. John Couch 
Adams copy. £18. 

COMPTES RENDUS.—Vols. 4 to 23, 26 to 33, 42, 43, 
45 to 87, 90, 91. 28 vols. half-calf, 12 in cloth, the rest in Q 
a — 4 Tables and 2 Titles wanting.) In all, 75 Vols. "tan 


LAGRANGE, JOS. LOUIS DE.—(Euvres completes. | 


14 Vols. 1867-92. £13 10s. 
FLAMSTEED.—Historiae Coelestis libri duo. Folio, caif. 


Very scarce. 1712. 18s. 


MACMILLAN & BOWES, CAMBRIDGE. 
THE 


CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 


St. Tibb’s Row, Cambridge. 


NOW READY 
Appendix to Descriptive List of Physical and Physiological Instruments, 


“containing many new and improved forms of Apparatus designed and manu- 


factured by the Company — = pane 1892, including BIFILAR PEN 
DULUM for measurin Tremors, YULE'S HARMONIC 
ANALYSER, and PLA INUM PYROMETERS for Scientific and 
‘Commercial purposes. 

Post Free on Application. 


MANUFACTURERS CF IMPRUVED MICROTOMES AND 
ACCESSORIES FOR SECTION CUTTING. 
Seismographs for automatically recording some of the Phenomena 

of Earthquakes, as supplied to many of the leading Observatories. 


Scientific Apparatus designed and manufactured for — 


special purposes. 
Address all communications: 
“Instrument Company, Cambridge.”’ 


Just 
TRANSACTIONS OF ROYAL DUBLIN SOCIETY, 
Volume V. (Series II.), Part VIII. 


THE BRAIN OF THE MICRO- 
CEPHALIC IDIOT. 

By D. J. CUNNINGHAM, M.D., D.C.L. (Oxon), D.Sc., F.R.S., Pro 

fessor of Anatomy, Trinity College, Dublin, Honora ; Secretary, Roya 


Dublin Society; and TELFORD TE LFORD-SMITH, M. D., Supe 
intendent of the Royal Albert Asylum, Lancaster. 


Plates XXXV. to XXXVIII. 4to, Sewed. Price Three Shillings. 
WILLIAMS & NORGATE, 


14 Henrietta Street, Covent Garden, London ; 20 South Frederick Street, 
Edinburgh ; and 7 Broad Street, Oxford. 


NO END OF WORRY SAVED BY USING 
STONE’S TIME-SAVING 
For keeping in order all SPECIALITIES 


LETTERS, PAPERS, PAMPHLETS, Music, &c, 
Sold by Stationers everywhere. Send postcard for Illustrated Catalogue to 
the manufacturers, 


HENRY STONE & SON, BANBURY. 
stemand Boxes, Files, and Cabinets made to order for avariety of purposes. 


PHGNIX FIRE OFFICE, 


19 LOMBARD ST., E.C., and 57 CHARING CROSS, S. W. 
ESTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 
SecreTaries—W. C. MACDONALD and F. B. MACDONALD. 

| LOSSES PAID OVER £20,000,000. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
| NATURALIST, 
180 ST. GEORGE STREET EAST. 
Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery. 
Neteuhia, Chima, Lacquer, Gongs, Shells, and other Curios. 


| “OPTICAL & SCIENTIFIC INSTRUMENTS, 


Spectrometers, Spectroscopes, Gx s, Cath s, Optical 
| Benches, &c., &c. Instruments for special purposes constructed to Clients’ 
own designs. Prices moderate. 


W. WILSON (formerly Foreman at Messrs. ELLIotT Bros.), 
56 Crogsland Road, Chalk Farm, London, N.W. 

| NO TICE.—Advertisements and business letters for 

NATURE should be addressed to the Publishers ; 

Editorial communications to the Editor. The 

telegraphic address of NATURE is “ PHUSIS,” 


LONDON. 

CHARGES FOR ADVERTISEMENTS. 
Three Lines in Column ....... 2 6 

9 
One Eighth Page, or Quarter Column . 0 18 6 
Quarter Page, or Half aColumn ... 1 15 © 
| Half a Page, ora Column ..... . 3 5 0 
SUBSCRIPTIONS TO “NATURE.” 
Quarterly o 7 6 
To ALL PLACES ABROAD :— 
110 6 


Money Orders payable to MACMILLAN & CO. 
' OFFICE: 29 BEDFORD STREET, STRAND, W.C 
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MESSRS. MACMILLAN & CO.’S BOOKS 


FOR 


STUDENTS OF BOTANY. 


PRACTICAL BOTANY for’ BE- 
GINNERS. By Prof. F. O. BOWER, D.Sc., F.R.S., 
Author of ‘* A Course of Practical Instruction in Botany.” 
Globe 8vo. 35. 6d. 


A COURSE 
STRUCTION in BOTANY. By F. O. BOWER, D.Sc., 
F.R.S., Regius Professor of Botany in the University of 
Glasgow. Crown 8vo. Ios. 6d. 


FIRST LESSONS in PRACTICAL 
BOTANY. By G. T. BETTANY, M.A., B.Sc., F.L.S., 
late Lecturer on Botany in Guy's Hospital Medical School, 
sometime Examiner in Botany, Cambridge University 
Local Examinations. Pot 8vo. Is. 


BOTANY. By Sir J. D. Hooker, 
F.R.S. With Illustrations. Pot 8vo. Is. 
[Sczence Primers. 


The STUDENT’S FLORA of the 


BRITISH ISLANDS. By Sir J. D. HOOKER, F.R.S. 
Third Edition. Globe 8vo. tos. 6d. 


LESSONS in ELEMENTARY 
BOTANY. By DANIEL OLIVER, F.R.S. The Part 
on Systematic Botany based upon material left in manu- 
script by the late Prof. HENsLow. With numerous IIlustra- 
tions. Third Edition, Fcap. 8vo. ~ 4s. 6d. 


of PRACTICAL IN- 


FIRST BOOK of INDIAN BOTANY. | 


By DANIEL OLIVER, F.R.S. With numerous Illustra- 
tions. Globe 8vo. 6s. 6d. 


SCIENTIFIC PAPERS of ASA GRAY. 
Selected by CHARLES SPRAGUE SARGENT. Vol. 
I. Reviews of Works on Botany and Related Subjects, 
1834-1887. Vol. II. Essays, Biographical Sketches, 
1841-1886. 8vo. 


GRAY’S BOTANICAL TEXT-BOOK 
(Sixth Edition). 

Vol. I. StTRucTURAL BoTany: or Organography on the 
Basis of Morphology. To which is added The Principles of 
Taxonomy and Phytography, and a Glossary of Botanical 
Terms. By ASA GRAY. 8vo. Ios. 6d. 

Vol. II. PuHystoLtocicat Botany. I. Outlines of the 
History of Phznogamous Plants. II. Vegetable Physiology. 
By G. LINCOLN GOODALE, A.M., M.D., Professor of 
Botany in Harvard University. 8vo. 10s. 6d. 


The PHYSIOLOGY of the CIRCULA- 


TION IN PLANTS, IN THE LOWER ANIMALS, 
AND IN MAN. Being a course of lectures delivered at 
the Surgeons’ Hall to the President, Fellows, &c., of the 
Royal College of Surgeons of Edinburgh, in the summer of 
1872, by J. BELL PETTIGREW, M.D., F.R.S. _ Illus- 
trated by 150 Engravings on Wood. 8vo. 12s. 


DICTIONARY of 


The FERTILISATION of FLOWERS, 
By Prof. HERMANN MULLER. Translated and Edited 
by D’Arcy W. THompson, B.A., Scholar of Trini-y Col- 
lege, Cambridge. With a Preface by CHARLES Darwin, 
With Illustrations. Medium 8vo. 21s. 


FLOWERS, FRUITS, and LEAVES, 
By Sir JOHN LUBBOCK, Bart., F.R.S. With numerous 
Illustrations. Crown 8vo. 4s. 6d. © 

[Nature Series. 


On BRITISH WILD FLOWERS, 
considered in Relation to Insects. With numerous IIlustra- 
tions. By Sir JOHN LUBBOCK, F.R.S. Crown 8vo, 
45. 6a’. [Nature Series. 


The COLOURS of FLOWERS, as 


Illustrated in the British Flora. By GRANT ALLEN. 
With Illustrations. Crown 8vo. 3s. 6d. 
[Nature Series. 


BRITISH FOREST TREES and their 
SYLVICULTURAL CHARACTERISTICS and 
TREATMENT. By JOHN NISBET, of the Indian 
Forest Service. Crown 8vo. 6s. net. - 


TIMBER and some of its DISEASES, 
By H. MARSHALL WARD, M.A., F.R.S., F.LS., 
late Fellow of Christ’s College, Cambridge ; Professor of 
Botany at the Royal Indian Engineering College, Cooper's 
Hill. With Illustrations. Crown 8vo. 6s. 

[Nature Serves. 


TEXT-BOOK of the DISEASES of 


TREES. By Professor R. HARTIG. Translated by 
Dr. W. SOMERVILLE, Professor of Agriculture and 
Forestry at Durham College of Science. With a Preface 
by Prof. H. MARSHALL WARD, F.R.S. With numerous 
Illustrations. Medium 8vo. [/mmediately. 


TIMBER and TIMBER TREES, 


Native and Foreign. By THOMAS LASLETT, Timber 
Inspector to the Admiralty. New Edition. Revised by 
Prof. H. MARSHALL WARD, F.R.S. Crown 8vo. 

[Zn the press. 


DISEASES of FIELD and GARDEN 
CROPS, chiefly such as are caused by Fungi. By 
WORTHINGTON G. SMITH, F.L.S., M.A I., Member 
of the Scientific Committee, Horticultural Society. With 
143 Illustrations, Drawn and Engraved’ by the Author. 
Fcap. 8vo. 45. 6d. 


POPULAR 
NAMES of the PLANTS which FURNISH the 
NATURAL and ACQUIRED WANTS of MAN, in all 
MATTERS of DOMESTIC and GENERAL ECO- 
NOMY: their History, Products, and Uses. By JOHN 
SMITH, A.L.S., Author of ‘‘ Historia Filicum,” ‘‘ His 
tory of Bible Plants,” &c., &c. Medium 8vo. 14s. 


_ SCIENCE PAPERS, chiefly Pharmaco- 


logical and Botanical. By DANIEL HANBURY, F.R.S. 
Edited with Memoir by JosepH Ince, F.L.S., F.C.S. 
With Portrait. Medium 8vo. 145. 


MACMILLAN AND CO., LONDON. 
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MACMILLAN & CO.S NEW BOOKS. 
THE CAMBRIDGE NATURAL HISTORY, 


Edited by S, F. HARMER, M.A., Fellow of King’s College, Cambridge, Superintendent of the 
University Museum of Zoology; and A. &. SHIPLEY, M.A., Fellow of Christ’s College, 
Cambridge, University Lecturer on the Morphology of Invertebrates. 


Volume III., MOLLUSCS and BRACHIOPODS. By the Rev. A. H. COOKE, M.A., Fellow and Tutor of King’s College, 
Cambridge ; A. E. SHIPLEY, M.A., Fellow of Christ’s College, Cambridge ; and F. R. C. REED, M.A., Trinity College, 
Cambridge. Illustrated. Medium 8vo, 17s. net. 

TIMES.—* There are very many, not only among educated people who take an interest in science, but even among specialists 
who will welcome a work of reasonable compass and handy form containing a trustworthy treatment of the various departments of 
Natural History by men who are familiar with, and competent to deal with, the latest results of scientific research. . . . / Altogether, 
to judge from this first volume, ‘The Cambridge Natural History’ promises to fulfil all the expectations that its prospectus 
holds out.” 

DAILY CHRONICLE.—“‘ There is no doubt that if the succeeding volumes are carried out upon the same plan as is that 
which we have just received, the ‘Cambridge Natural History’ will be an indispensable work ; for it appeals to a far wider class 
than works upon Natural History generally do. . . . It can be read with profit by the zoologist, and there is a vast amount of 
matter which is interesting to those who like the tit-bits of science, but do not care so much for the more serious aspects of the 
subject.” 

DAILY NE WS.—* This large and exhaustive work is written especially for general readers. No special training in science 
is needed for the easy comprehension of this first volume at any rate. But while the writers treat their respective subjects in what 
is called a popular way, they are careful to give due importance to the latest results of scientific research. . . . The volume is 
liberally and admirably illustrated. It contains maps of geographical distribution, a good index, and—for the use of readers desirous 
of pursuing their subjects further—a list of leading authorities on the anatomical part of the subject.” 

FIELD.—** The work occupies an intermediate state between purely abstract scientific treatises, adapted only for the training of 
specialists, and the popular works on Natural History, which have hitherto been those only available to the general reader. An 
attempt is made to combine popular treatment with modern scientific research, and to make the work useful to those who wish to be 
serious students in the subject. Judging by the volume which is before us, the object at which the promoters have aimed may be 
regarded as having been attained. The work is really an admirable introduction to the study of molluscs, treating of their position in 
the animal kingdom, the habits and general economy of land and fresh-water species, their structure, general distribution over the 
earth’s surface (which is illustrated by some very valuable maps), their growth and development, their uses to man, the cultivation for 
food of such species as the oyster, the mussel, and the snail, and the utilisation of their shells for money and ornament. . . . The 
treatise is illustrated by some 350 wood engravings, which have in almost all cases been executed for the work itself. We know of 
no book available to the general reader which affords such a vast fund of information on the structure and habits of molluscs.” 


SOCIAL EVOLUTION. By Benjamin Kipp. New and cheaper Edition, revised, 


with a new Preface. Tenth Thousand. Crown 8vo, 55. net. 


SPECTATOR.—*“ It makes a turning point in the social controversy which is raging all around us.” 

THE TIMES.—* ‘Social Evolution’ is a book that no serious thinker should neglect, and no reader can study without 
recognising it as the work of a singularly penetrating and original mind.” 
. ha Y SUN.—‘‘In the department of sociology no work of greater moment has appeared for a long while than ‘ Social 

“volution.’ ” 

Mr. Alfred Russel Wallace (in V4 7URZ).—‘‘ A very remarkable book, and one which must have a good effect in preparing 

students of sociology for the inevitable changes which are rapidly coming upon us. It is thoroughly scientific in its methods.” 
_ SPEAKER.—* It is an extraordinarily bracing and inspiriting work. . . . Its brilliant and profound generalisations, and its 

original application of new biological views, demand the attention of all students of society.” 


A HISTORY OF ENGLISH POETRY. By W. J. Courrsopr, M.A. Vol. I. The 
—- Ages: Influence of the Roman Empire—The Encyclopedic Education of the Church—The Feudal System. 
vo, IOs. net. 

DAILY CHRONICLE.—*‘ We cannot, in the time and space at our command, attempt anything like a detailed criticism ox 
Mr. Courthope’s work. What we have already said will probably suffice to show that it is animated by a large and humane 
historical spirit, equally remote from laborious antiquarianism and rhetorical zestheticism—from grubbing and from gush. Mr. 
Courthope is a student of origins and developments ; yet he does not forget in his care for seed, stalk, and leaf, that it is after all the 

flower, the thing of beauty and fragrance, which gives the organism its meaning and ‘to which the whole creation moves.’ ” 


THE LIFE AND LETTERS OF EDWARD A. FREEMAN, D.C.L., LL.D. 
By W. R. W. STEPHENS, B.D., Dean of Winchester, Author of ‘‘ The Life and Letters of Dean Hook,” &c. In two 
volumes, extra crown 8vo, 17s. net. 

STANDARD.—*“‘In the Letters we find the private opinions of the historian on the most important questions of the day 
expressed with great fulness ; and since, with all his numerous defects, Freeman was a man of vast learning, great intellectual power, 
and withal an ardent Liberal, these opinions are often as instructive as they are interesting.” 

; DAILY CHRONICLE.—* It is little over three years since Freeman passed away at Alicante, in Spain, and now we are 

indebted to his close friend, the Dean of Winchester, for a full, vivid, and obviously truthful presentation of his life. The biography 

is well arranged, each chapter comprising the biographer’s own record and an admirable selection of letters covering the period. . 4 

fair index and a complete bibliography of Freeman's writings complete this work, which will certainly secure a wide circle of deeply 

appreciative readers.” 

_ DAILY NEWS.—“ A book of deep interest. “Fhe vigorous personality of the Regius Professor of History stands forth in full 
relief, while his vast learning and keen interest in all that was passing in the literary and political world of his time, coupled with a 
lively and playful vein of comment, render his correspondence, of which so large a selection is intermingled with the biographer’s 
narrative, at all times very attractive reading.” , : 


MACMILLAN & CO., LONDON. 
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“There ‘is as yet no convenient practical definition 
of the unit of current strength, the ampere.”— 
W. OSTWALD (Physicé-Cheiiical Measurements, p. 193, 1894.) 


Naber’s 
Gas 
Voltameter 


FILLS THIS WANT. 


Section on AS. 


Sole Maker and 
Patentee : 


H. A. NABER, 


3, St. Martin’s St., 
Leicester Square, 
London, W.C. 


Mathematical Instrument Manufacturer to H.M. Government, Council 
of India, Science and Art Department, Admiralty, &c. 
Mathematical, Drawing, and Surveying Instruments 

of every description 
Of the Highest Quality and Finish, at most Moderate Prices. 
lllustrated Price List Post Free. 
_W. F. S, obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only GoLp 
MepaAt in the International Inventions Exhibition 1885 for Mathematical 
Work. Silver Medal, Architects’ Exhibition, 1886. 


Address :—GREAT TURNSTILE, HCLBORN, LONDON, W.C. 


| 
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LANTERN SLIDES IN ZOOLOGY AND BOTANY 


We have now ready extensive series of beautifully executed 
Slides, specially selected and adapted for Popular *gcience rman 
The following are a few of the Sets in stock :— 


Evolution. 
2. Common Objects of the Sea- | 
Shore. g. The Beginnings of Life (Pro. 
of the Tow-Net. | tozoa, &c.). 
redging Cruise. | 10. Elementary Zoology. 
‘ 11. The Fertilisation of Flowers 
The Metamorphoses of Crus- | 12. The Mechanism of Plants, 
13. The Scenery of Jersey. 


tacea. i 
The number of Slides in each Series can be varied to suit individual 
requirements. 


Price 1/- each, with reduction for a Quantity. 
Slides to Order at same Price as from Stock ; on Hire at 
2/- per doz. 

Perfect Workmanshit Guaranteed. Full Particulars on 
application. 


JAMES HORNELL, BIOLOGICAL LABORATORY, JERSEY. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox globator, and other Alga, Amoeba, Vorticella, Paramecium, 
Cordylophora, Floscularia campanulata, Stephanoceros, Eichornii, and other 
Pond Life. Specimen Tube, with Drawing, Price rs. Living Crayfish and 
other Types for Dissection. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


OF THE UNITED KINGDOM. 


THE LABORATORY, PLYMOUTH. 


The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, 
onium ; Hormiphora (preserved) ; Leptoplana ; Lineus, Amphiporus ; Nereis, 
Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, Gammarus, 
Ligia, Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, Pectens, 
Bugula, Crisia, Pedicellina ; Holothuria, Asterias, Echinus ; Ascidia, Salpa 
(preserved), Scyllium, Raia, &c., &c. 

For prices and more detailed lists apply to 


Biological Laboratory, Plymouth. THE DIRECTOR. 


TO SCIENCE LECTURERS. 
See Mr. HUGHES'S PATENT COMBINATION OPTICAL 
LANTERN, used by late W. Lanr CARPENTER, Esq., Prof. Forsegs, &. 
Miniature Triple Lantern constructed for B. J. MALDEN, Esq. ; — 
success. New Oxyhydrogen Microscope. Science Lanterns 
Demonstration. Magnificent Results. Docwra Triple, Prize Medal, 
Highest Award. Supplied to the Royal Polytechnic Institution, Dr. H. 
Grattan GuINNEsS, Madame ADELINA Patti, &c. Patent Pamphengos 
Science Lanterns. The Universal Lantern 4-inch Condensors, 4-wick Lamp, 
Portrait Combination front Lenses, £1 5s. 6d., marvellous value. Science 
ture Sets. Novelties. The Lantern Kaleidoscope. Cheapest Lantern 
Outfits in the World. Grandly Illustrated Catalogue, over 180 choice En- 
ravings, 6d.; Postage, 3d. List of 300 Lecture Sets, Science Subjects, 
iews, &c., 6d.; Postage, 2d. Pamphlets Free.—W. C. HUGHES, 
S peciatist, Brewster House, 82 Mortimer Road, Kingsland, N. 


OPTIMUS ” 


4t x 31 5x4 
£10 £11 


PERKEN, SON & RAYMENT, ts: oxrorp STREET, 


improved PHOTOGRAPHIC OUTFITS. 


EXTRA LONG FOCUS CAMERA. ; 

British Journal of Photography says:—‘‘The present model Rayment Camera is 
among the very lightest of actually rigid cameras offered to the public. The rapidity of 
opening and closing is greatly facilitated by the additional arrangement for throwing the 
pinion out of gear from the rack. There is no curtailment of view when lenses of short 
focus and wide angular aperture are in use. Al! movements necessary to the modem 
scientific photographer are included in this compact instrument.” ‘ 

Includine Rayment Camera, Three Double Dark Slides, ‘‘ Optimus” Rapid Rectilinear 
Lens. Instantaneous Shutter, Tripod Stand, Waterproof Case, complete— 
64 x 4] 
£12 £15 £20 £25 £30 


8} x 65 10 x 8 12 x 10 15 x 12 inches. 


99 HATTON GARDEN, 


LONDON. 


Printed by Richarp CLay anp Sons, Limirep, at 7 and 8 Bread Street Hill. Queen Victoria Street, in the City of London, and published by 


MACMILLAN AND Co., at 29 Bedford Street London, W.C., and 66 Fifth Avenue, New York.—Tuurspay, May 16, 1895. 


| | 
| 
| 
| | | 
| 
| 
| 3 
| 
— 
Th 
Th 
- Th 
| 
cor 
wit 
= 
| 
} iy y mm. 
i 
4 RAYMENTS 
TAB 


A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


‘* To the solid ground 
Of Nature trusts the mind which builds for aye.”—WoORDSWORTH. 


No. 1334, VOL. 52.] THURSDAY, MAY 23, 1895. [PRICE SIXPENCE. 


Registered as a Newspaper at the General Post Office.] [All Rights are Reserved. 


NEWTON’S ELECTRIC LANTERNS. ~BROWNING’S 


The ELECTRIC SCIENCE LANTERNS now im use at 


The Royal Society. University College, London. 
University College, Liverpool. 
The Govt. Electrical Engineering x 


The Royal Institution of Great 
College, Chatham. 


| 
Britain. 
The Royal Dublin Society. 
| The Govt. School of Practical i 
The University of Oxford. | Science, Toronto. | ~nsheneetimmnesibainamiovenatiscnantie 
| 


The Chemical Society. 

The University of Cambridge. The Royal College of Science, 
The University of Dublin. 
The University of Glasgow. 
The University of Ghent. 
The University of California. 


South Kensington. 
The Durham College’ of Science. | 
Santa Clara College, Cal. - | LENSES, 
The Goldsmiths’ Co.'s Institute. 
The University of Wisconsin. The Nérrkoping Technical School. 
McGill University. The New Schools of Science and CAMERAS, 
St. Louis University. | Art, ar ay 
Leland Stanford Jr. University. ca, 
Have been recently made for them by STAN D S, 


NEWTON & CO. 
Manufacturing Opticians to the Queen and the Government, 


3 FLEET STREET, LONDON. NEW ILLUSTRATED CATALOGUE OF PHOTOGRAPHIC 
tad APPARATUS POST FREE. 


Illustrated Catalogue of Electric Lanterns, ‘Projection Apparatus, and 
NEWTON’S PATENT “TRIBLE "ROTATING ELECTRIC 


The Author of ‘ ‘ Optical Projection” says ‘of this Lantern :—‘* The most 
complete, convenient, and powerful instrument for scientific demonstration 
with which I am acquainted.” 


| 3 STRAND, LONDON, W.C. 


BECK’S MICROSCOPES. NEGRETTI AND ZAMBRA, 


SOLE MAKERS OF 


Latest and Most Perfect 


HAND 
CAMERAS, 
Dry Plates, 


ETC., ETC. 


' Two Eyepieces, and packed | 


in Polished Mahogany Case, erie 
£6 10s. £5 15s. 6d. 


With a supply of Charts. 


NEGRETTI 


AND 


ZAMBRA, | 


SciEnTIFIC 
INSTRUMENT MAKERS 
THE QUEEN, 


38 HOLBORN VIADUCT. 


Branches :—45 Cornhill 

122 Regent St., London 

lilustrated Description 
Post Free. 


No. 258.—THIS MODEL, with 
§-in. and }-in. Object Glasses, 
Two Eyepieces, and packed 
in Polished Mahogany Case, 


£7 5s. 


No. 29B.—The addition of Abbe | 
Condenser to 258 with Iris | 
Diaphragm and Focussing | 
and Swinging Adjustments, 


STAND No. 26. £8 15s. 
FULL PARTICULARS FREE on APPLICATION to NEGRETTI & ZAMBRA’S “ Illustrated Catalogue,” 600 Pages, 


1200 Engravings, Price 5s. 6¢. 
R. & J. BECK, LTD 68 CORNHILL, LONDON ¢. | Telephone No. 6583. “ Negretti, London.” 
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NOTICE. 


NATURE 


Of May 30, containing the 


INDEX 


TO 


VoLuME LI., will form a DouBLE NUMBER, 
Price One Shilling. 
OFFICE :—29 BEDFORD STREET, STRAND. 
ST. JOHN’S COLLEGE, OXFORD. | 


An Examination will be held in St. John’s College, Oxford, for the purpose 


-of filling up a vacant Schelavship on the Lambe Foundation, of the annual 
~value of £80. 


The Examination will begin on Tuesday, June 18, 1895, at 9.30 a.m., and 
will last four days. 
Candidates must be under 20 years of age on the day of Election, June 24. 
The Subjects of Examination will be either MATHEMATICS, 07 MATHE- 
MATICS and Puysics, and will include— 
. Algebra and Trigonometry. 
Geometry : Pure and Analytical. 
. Problems : Differential Calculus (Optional). 
Mechanics. 
. Sound, Light, and Heat. 
. Electricity and Magnetism, 
. Practical Physics. 
8. Essay. 
Candidates will be expected to pass Responsions or an Examination 


-equivalent to Responsions, before coming into Residence. 


Those Candidates who wish to offer Physics as well as Mathematics, are 
wequested to send in their names to the ScreNcE TuTor, St. John’s College, 
on or before June 1. Mathematical Candidates should send in their names 


-on or before June ro, to the MATHEMATICAL TuTOR, St. John’s College. 


The Scholarship is tenable in the first instance for two years, but will be 
renewed for a further term of two years, provided that the College is satis- 
fied with the progress, industry and conduct of the Scholar. 

Unsuccessful Candidates, who do sufficiently well in the Examination, 
will be allowed to Matriculate as Commoners of the College, and after one 
year's Residence will become eligible forjthe CasBERD SCHOLARSHIPS of the 
annual value of £80 confined to Commoners of the College, and Casperp 
Exutpitions similarly confined. 

Applications for admission to the Examination should be accompanied by 
(1) certificates of age, (2) testimonials to character. 

St. John’s College, Oxford, 1895. 

CITY AND GUILDS OF LONDON 
INSTITUTE. 
FOR THE ADVANCEMENT OF TECHNICAL EDUCATION. 
SESSION 1895-96. 

The Courses of Instruction in Engineering and Chemistry at the Institute's 
‘Colleges commence in October, and cover a period of two to three years. 
Particulars of the Entrance Examinations, Scholarships, Fees, and Courses 
of Study, may be obtained from the respective Colleges, or from the Head 
Office of the Institute, Gresham College, Basinghall Street, E.C. 


CITY AND GUILDS CENTRAL TECHNICAL COLLEGE 
4Exhibition Road, $.W.), for students not under 16 years of age preparing to 
become Civil, Mechanical or Electrical Engineers, Chemical and other 
Manufacturers, and Teachers. 

Professors :—O. Henrici, LLD., F.R.S. (Mathematics), W. C. Unwin, 
F.R.S., M.1.C.E. (Civil and Mechanical Engineering), W. E. Ayrton, F.R.S. 
Physics and Electrical Engineering), H. E. Armstrong, Ph.D., F.R.S. 
(Chemistry). 

CITY AND GUILDS TECHNICAL COLLEGE, FINSBURY 
Leonard Street, City Road, E.C.). The DAY DEPARTMENT provides 
“Courses of Intermediate Instruction for Students not under 14 years of age, 
preparing to become Mechanical or Electrical Engineers, and Technical 
Chemists. 

Professors :—S. P. Thompson, D.Sc., F.R.S. (Electrical Engineering), i: 
Perry, D.Sc., F.R.S. (Mechanical Engineering), R. Meldola, F.R.S. 
(Chemistry). 

JOHN WATNEY, Hon. Secretary, 


City and Guilds of London Institute, 
Gresham College, Basinghall Street, E.C. 


CORNWALL COUNTY COUNCIL. 


TECHNICAL INSTRUCTION IN FISHERIES. 


WANTED, immediately, by the Technical Instruction Committee, an 
ASSISTANT LECTURER ON FISHERIES. The appointment would | 


be with a view to the Assistant succeeding the present Lecturer in August 


next. Commencing Salary £100 per annum. 7 
Applications to be made to Mr. Git, Organising Secretary, Helston, from 
whom all further particulars may be obtained, not later than Tuesday the 


28th inst. 


BEDFORD COLLEGE, LONDON 
(FOR WOMEN), 
8 and 9 YORK PLACE, BAKER STREET, W. 
Principal—Miss EMILY PENROSE. 


EASTER TERM, 1895. 
The Half Term will begin on Thursday, May A limited 
Residents are received in the College. 
ENTRANCE SCHOLARSHIPS, 


One PFEIFFER SCHOLARSHIP in Science, Annual Value £48, and 
one REID SCHOLARSHIP in Arts, Annual Value 30 Guineas, ‘on 
tenable for Three Years, will be awarded on the result of the Examination to 
be held at the College on June 25 and 26. Names to be sent in to the 
PRINCIPAL not later than June 15. All inquiries to be made of the 


PRINCIPAL. 
LUCY J. RUSSELL, Honorary Secretary, 


WANTED, 


AN ASSISTANT FOR THE ZOOLOGICAL DEPARTMENT OF 
THE INDIAN MUSEUM, CALCUTTA. 


Salary, Rs.300 per mensem, rising by Annual Increments of Rs.4o 
mensem to Rs.500 per mensem, without Quarters or any other allowances, 
Applicants must be between 22 and 28 years of age, must be thoroughly 
trained Zoologists, and must have had some Special ‘Training in Invertebrate 
Zoology. Preference will be given to Applicants who combine some know- 
ledge of Land Arthropoda with some knowledge either of Mollusca or of 
Echinoderma. 

Applications, with Copies of Testimonials and of any Original Publica. 
tions, to be submitted to the Hon. SECRETARY TO THE TRUSTEES of the 


Museum, or through 
A. Peper, Esq., F.R.S., 
c/o J. R. Pepier, Esq., 47 Tregunter Road, South Kensington, 
London, S.W., 
from whom further information may be obtained. Applications must be 
forwarded before July 1. 


CITY OF WORCESTER. 


The Victoria Institute Committee of the Corporation of the City of 
Worcester intend to appoint a SCIENCE MASTER of the Institute ata 
Salary of £200 per annum. The person appointed will be required to give 
the whole of his time to his duties. The work of the Institute will include 
that of Organised Science Day and Night Schools, and other Day Classes, 
as well as Evening Classes in Technology, and Commercial Subjects. The 
Appointment will date from July 31, 1895. 

Applications, stating age, subjects in which qualified, and teaching expert 
ence, together with three testimonials of recent date, must be delivered not 
later than June 4, addressed to the SecrRETARY, Victoria Institute, 
Worcester. 


MUNICIPAL TECHNICAL SCHOOL, 
ACCRINGTON. 

A HEAD MASTER is required for the Organised Day Science School 
to be opened in August next. Preference will be given to gentlemen witha 
University Degree and experience in teaching Practical Chemistry am 
Physic. The Salary will be from £250 to £300 per annum. 

Applications to be sent, on or before June 6, to the undersigned, from 
whom duties and particulars may be obtained. 

A. H. AITKEN, Town Clerk, 


Town Hall, Accrington. 


LECTURER IN PATHOLOGY. 


On June 22 next, the Provost and Senior Fellows of Trinity College 
Dublin, will proceed to Electa LECTURER IN PATHOLOGY. 

Applications to be sent in to the REGISTRAR OF THE UNIVERSITY, ono 
before Saturday, June 15. 

Information respecting emoluments, duties, and terms of appointment 
may be ebtained from Prof. MackinTosH, Registrar of the School ¢ 


Physic. 
JOHN K. INGRAM, 


May 18, 1895. Registrar of the University: 


TO COLLECTORS OF PRECIOUS 


STONES, AND OTHERS.—R. C. NOCKOLD, 12 Frith Street 


Soho Square, W., Diamond and Oriental Stone Merchant, has a very 
fine Stock of Valuable Specimens (Natural and Cut)suitable for Collec 
tions or Jewels; likewise, a unique Opal Table Top ; also, is 4 

buyer of Jewels, Cut and Uncut. 


MANUFACTURER OF 
ELECTRICAL & PHYSICAL 
INSTRUMENTS, 
44 Hatton Garden, London. 
Catalogues Free. 
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Sale by Auction. 


TUESDAY NEXT. 
VALUABLE COLLECTION OF BRITISH LEPIDOPTERA. 


MR. J. C. STEVENS will sell by Auction 
at his Great Rooms, 38 King Street, Covent Garden, on TUESDAY, 
MAY 28, ‘at half-past 12 o'clock precisely, the Second Portion of the 
Valuable and Extensive Collection of British Lepidoptera formed by the 
late Mr. WittiaM Macuin. 


On view the Day prior, 12 till 4, and Morning of Sale, and Catalogues had. 


OPTICAL & SCIENTIFIC INSTRUMENTS. 


Spectrometers, Spectroscopes, Goniometers, Cathetometers, Optical 
Benches, &c., &c. Instruments for special purposes constructed to Clients 
own designs. Prices moderate. 

W. WILSON (formerly Foreman at Messrs. ELLIOTT BROs.), 
56 Crogsland Road, Chalk Farm, London, N.W. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis, China, Lacquer, Gongs, Shells, and other Curios. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox globator, and other Alga, Amoeba, Vorticella, Paramzcium, 
Cordylophora, Floscularia campanulata, Stephanoceros, Eichornii, and other 
Pond Life. Specimen Tube, with Drawing, Price rs. Living Crayfish and 
other Types for Dissection. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 


The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Aloy- 
onium ; Hormiphora (preserved) ; Leptoplana ; Lineus, Amphiporus ; Nereis, 
Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, Gammarus, 
Ligia, Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, Pectens, 
Bugula, Crisia, Pedicellina ; Holothuria, Asterias, Echinus ; Ascidia, Salpa 
(preserved), Scyllium, Raia, &c., &c. 

For prices and more detailed lists apply to 

Biological Laboratory, Plymouth. 


THE DIRECTOR. 


TO SCIENCE LECTURERS. 


See Mr. HUGHES'S PATENT COMBINATION OPTICAL 
LANTERN, used by late W. Lant Carpenter, Esq., Prof. Forpes, &c. 
Miniature Triple Lantern constructed for B. J. Maven, Esq. ; great 
success. New Oxyhydrogen Microscope. Science Lanterns “hor lass 
Demonstration. Magnificent Results. Docwra Triple, Prize Medal, 
Highest Award. Supplied to the Royal Polytechnic Institution, Dr. H. 
GraTTan Guinness, Madame ApELINA Patti, &c. Patent Pamphengos 
Science Lanterns. _ The Universal Lantern 4-inch Condensors, 4-wick Lamp, 
Portrait Combination front Lenses, £1 5s. 6d., marvellous value. Science 
Lecture Sets. Novelties. The Lantern Kaleidoscope. Cheapest Lantern 
Outfits in the World. Grandly IHustrated Catalogue, over 180 choice En- 
gravings, 6d. ; Postage, 3d. List of 300 Lecture Sets, Science Subjects, 
Views, &c., 6d.; Postage, 2d. Pamphlets Free.—W. C. HUGHES, 
SPECIALIST, Brewster House, 82 Mortimer Road, Kingsland, N. 


F. H. BUTLER, ™.A. Oxon., Assoc. R. 8. Mines, 
NATURAL HISTORY AGENCY. 
158 BROMPTON ROAD, LONDON. 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 

Recently collected specimens of the following and other Irish Rocks, 
suitable for Museums and private purchasers, can now be provided :— 
Intrusive Basalt and banded and sun-cracked Triassic Sandstone, Scrabo 
Hill; Hard Chalk and Amygdaloidal Basalt, Carnmoney ; Granophyre 
with crystallised Albite and Topaz, Mourne Mts. ; Rhyolite with Tridy- 
mite, Tardree ; Olivine-Dolerite, Slemish; Felsite and veined Horn- 
blende-Granite, Castlewellan Quarry; and a series from Cushendun and 
Cushendall. Micro-sections of many of the above in stock. 

Now Ready, THE GLACIALISTS’ MAGAZINE, Nos. 11 and 12. 


Price 6d. each. Also A. R. SAwver's GOLDFIELDS OF MASHONA- 
LAND. Price ros. 6d. 


COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


For the Use of Students, Science Teachers, Prospectors, &c., and to 
Illustrate the leading Text-books, in Boxes, with Trays. 


50 Specimens, 10s. 6d.; 100 do., 2ls.; 200 do., 42s. 


New Price List of Minerals, Rocks, and Stratigraphical Series 
of Fossils Post Free. 


ROCK SECTIONS for the MICROSCOPE from s1s. 6¢. each, Post Free- 
CaTaALoGuEs GRATIS. 


CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &c., 


always in stock. 


THOMAS D. RUSSELL, 
78 NEWGATE STREET, LONDON, E.C. 


MINERAL COLLECTIONS & SPECIMENS. 


Go TO 


JAMES R. GREGORY’S MUSEUM & STORES 
WELLAUTHENTICATED SPECIMENS. 
The Cheapest, Best, and Largest Stock in London. 


Latest arrivals.—Choice specimens from many localities, mostly from Old 
Collections, Rare and Curious Precious Stones—cut., New Sections of Rocks, 


CATALOGUES AND PRICE LISTS, POST FREE. 


JAMES R. GREGORY’S 


MUSEUM AND STORES, 
88 CHARLOTTE ST., FITZROY SQUARE, LONDON. 


HOLLOWAY’S OINTMENT 
CURES 
Gout, Rheumatism, Lumbago, Sciatica, 
Cuts, Bruises, Sprains, &c. 
INVALUABLE FOR ALL SKIN DISEASES. 


. . Holloway’s Ointment and Pills may be obtained of 
all Medicine Vendors. 


On the rst of every Month. 


THE JOURNAL OF BOTANY. 
BRITISH AND FOREIGN. 
Edited by James Britten, F.L.S., British Museum. 

ConTENTs :—Original Articles by leading Botanists.—Extracts, and 
Notices of Books and Memoirs.—Articles in News.— 
Proceedings of Societies. 

Price 1s. 3¢. Subscription for One Year, payable in advance, rs. 
London: WEST, NEWMAN, & CO., 54 Hatton Garden, E.C. 


NOTICE.—Advertisements and business letters for 
NATURE should be addressed to the Publishers ; 
Editorial communications to the Editor. The 
telegraphic address of NATURE its “ PHUSIS, 


LONDON. 
CHARGES FOR ADVERTISEMENTS. 

£ 

Three Lines in Column ....... 0 2 

One Eighth Page, or Quarter Column . 0 18 

Quarter Page, or Half a Column ... I 

Half a Page, ora Column .....- 3 5 

Whole Page ... 6 6 


SUBSCRIPTIONS TO “NATUR 
& 
Half-yearly. sc ce 14 
Quasterly . 7 
To ALL PLACES ABROAD :— 
Money Orders payable to MACMILLAN & Cv. 
| OFFICE: 29 BEDFORD STREET, STRAND, W.C. 
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PHILOSOPHICAL TRANSACTIONS of CLARENDON PRESS LIST. 


Just Published, Crown 8vo, Cloth, 8s. 6d. net. 
THE ROYAL SOCIETY. PHYSICAL EDUCATION. By 


ARCHIBALD MACLAREN. Re-edited and Enlarged 
by WALLACE MACLAREN, M.A., Ph.D., of the 


CONTENTS OF SERIES A, 1894 (VoL. 185). Part II. 


10. BAKERIAN LecrurE—On the Relations between the 


Viscosity (Internal Friction) of Liquids and_ their 
Chemical Nature. ‘By T. E. TuHorpe and W. pat Sen, Cath, 


11. Preliminary Report on the Results obtained with the Pris- ti the Morph logy 
matic Cameras during the Total Eclipse of the Sun, MASKELYNE. WA of 
» M.A., F.R.S., Profess , 


April 16, 1893. By J. NoRMAN LOCKYER. Oxford, H F Ww 

12. A Dynamical Theory of the Electric and Luminiferous 
Medium. By Jos—erpH LARMOR. 

13. On the Reflection and Refraction of Light. By G. A. Just Published, 4to, Stiff Boards, Linen Back, 42s. net. 


ScHOTT. 

14. An Instrument for Grinding Section-plates and Prisms of A MONOGRAPH on the ORDER 
Crystals of Artificial Preparations Accurately in the of OLIGOCHATA. By FRANK EVERS BEDDARD, 
Desired Directions. By A. E. Turron. M.A. (Oxon.), F.R.S., Prosector to the Zoological Society 

15. An Instrument of Precision for Producing Monochromatic of London, and Lecturer on Biology at Guy’s Hospital. 


Light of any desired Wave-length, and its use in the 


Investigation of the Optical Properties of Crystals. By s 
A. E. TUTTON. Nearly Ready, Crown 8vo, Cloth. 


16. On|the Specific Heats of Gases at Constant Volumes.— CHEMICAL CRYSTALL O- § 


Part II. Carbon Dioxide. By J. Jory. 
17. On the Specific Heats of Gases at Constant Volume.— GRAPHY (AN INTRODUCTION TO). By ANDREAS 


rt III. The Specific Heat of Carbon Dioxid FOCK, Ph.D. (Berlin), Lecturer in the University of 

of ‘By I. Berlin. Translated and Edited by WILLIAM J. Pope. 

18. On the Photographic Arc Spectrum of Electrolytic Iron. With a Preface by N. Srory-MASKELYNE, M.A., F.RS., 

By J. NorMAN LocKYER. Professor of Mineralogy, Oxford. 

19. On the Photographic Arc Spectrum of Iron Meteorites. By 4 
J. NorMAN LOCKYER. 

20. Flame Spectra at High Temperatures.—Part II. The | London: HENRY FROWDE, Clarendon Press Warehouse. _ 

Spectrum of Metallic Manganese, of Alloys of Manganese, : 4 


and of Compounds containing that Element. By W. N, MR. DIXON’S NEW WORK ON MIGRATION. 
HARTLEY. 
21. Flame Spectra at High Temperatures.—Part III. The The MIGRATION of hequendlabery wa BIRDS: 
“ . h 4 d Thermo-Chemistry of the inc ui ing their ost- x actal “migration as trace y the Application 
Spectroscopic P enomena an ry a New Law of Dispersal. Being a Contribution to Migration, Geo- 
Bessemer Process. By W. N. HARTLEY. graphical Distribution, and Insular Faunas. By CHARLES DIXON. 


With Six Maps. Crown 8vo, 7s. 6d. 
The Times says :—‘‘ Mr. Dixon's new law of dispersal he-works out with 
dof i 


CONTENTS OF SERIES B, 1894 (VoL. 185). PART II. infinite patience and ‘ingenuity and with i ill § 
° P — detail. There is no doubt that his own authority is great, and that his treat- j 
. Price £1 11s 6d. (with Thirty Plates). ment of the subject is at once novel and attractive.” 
15. Researches on the Structure, Organisation, and Classification | 
of the Fossil Reptilia.—8. Further Evidences of the | any case profoundly to modify existing views.” \ 
Skeleton in Deuterosaurus and Rhopalodon, from the 
Permian Rocks of Russia. By H. G. SEELEY. CHAPMAN & HALL, LIMITED, LONDON. 
16. A Record of Experiments illustrative of the Symptomatology | ———————___—-_ eres eae 
and Degenerations following Lesions of the — Nearly ready, uniform in size with the SAGA 
and its Peduncles and Related Structures in Monkeys. ° 
he By Davip FERRIER and W. ALDREN TURNER. LIBRARY, Price 7s. 6a. 


17. The Pathology of the Gidema which accompanies Passive 
Congestion. By WALTER S. Lazarus-BARLOw. M U LM E’S NATU RAL H ISTO RY LORE 
18. Experimental Researches into the Functions of the Cere- 
bellum. By J. S. RistEN RUSSELL. : 
19. Further Observations on the Organisation of the Fossil AND LEGEND 
Plants of the Coal-Measures.—Part I. Calamites, Calamo- . 
stachys, and Sphenophyllum. By W. C. WILLIAMSON 


and D. H. Scorr. Legendary Beliefs in Natural History gathered 
20. The Action of Light on Bacteria.—III. By H. MARSHALL from divers authorities, ancient and medieval, 
21. Researches on the Structure, Organisation, and Classification of varying degrees of reliability. 


of the Fossil Reptilia.—Part IX., Section 1. On the 
Therosuchias By H.-G. SEELEY. BY 


22. Researches on the Structure, Organisation, and Classification F. EDWARD HULME, F.L.S., F.S.A: 


of the Fossil Reptilia.—Part Ix., Section 2. The re- 
Volume, 12mo., 340 pp., with 29 Cuts of Monsters, 
23. Researches on the Structure, Organisation, and Classification and a Complete Index. Cloth, Gilt Top. 
of the Fossil Reptilia.—Part IX., Section 3. On Dia- 
demodon. By H. G. SEELEY. 


ee London: HARRISON & SONS, 45 St. Martin’s Lane, W.C. | BERNARD QUARITCH, 15 Piccaprtty, Lonpow. 
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DIARY OF SOCIETIES. 
LONDON. 
THURSDAY, May 23. 
Royat InstiTuTION, at 3.—The Instruments and Methods of Spectroscopic 
Astronomy: Dr. W. Huggins, F.R.S. 
Society oF ARTS, at 4.30.—The Northern Balochis: their Customs and 


Folk-lore : Oswald V. Yates. 

InsTITUTION OF ELEcTRICAL ENGINEERS (Society of Arts), at 8.—On the 
Recent Development of the Single-Acting High-Speed Engine, for Central 
Station Work : Mark H. Robinson. 


FRIDAY, May 24. 

Rovat InstTITUTION, at 9.—The Absolute Measurement of Electrical Re- 
sistance : J. Viriamu Jones, F.R.S. 

LINNEAN SOCIETY, at 3.—Annual Meeting. 

Puysicac Society, at 5.—On Mixtures of Ethane and Nitrous Oxide: Dr. 
Kuenen.—The Measurement of Cyclically Varying Temperature : H. F. 
W. Burstall. 

SATURDAY, May 25s. 

Gero.ocists’ AssociaTION (Paddington Station), at 10.2 a.m.—Excursion to 

Goring. Directors: J. H. Blake and W. Whitaker, F.R.S. 


Lonpon GEoLoGiIcaL Crass (Waterloo Station), at 3.5.—Excursion 
to the Bagshot Sand Hills at Frimley. 


Boranic SOcIETY, at 3.45. 


MONDAY, May 27. 
Society or ARTs, at 8.—Japanese Art Industries : Dr. Ernest Hart. 
Roya. GEOGRAPHICAL SOCIETY, at 2.30.—Anniversary Meeting. 


TUESDAY, May 28. 
Rovat InsTITUTION, at 3.—Thirty Years’ Progress in Biological Science 
(IIL.): Prof. E. Ray Lankester, F.R.S. 
INsTITUTION OF CiviIL ENGINEERS, at 8.—Annual General Meeting. 
PxoroGcrapuic Society, at 8.—Polychromatic Carbon Printing, 
with a Demonstration: Mr. Bert Acres. 
Roya Vicroria HALL, at 8.—The Life of a Star: Dr. A. Fison. 
Royat MEDICAL AND CHIRURGICAL SOCIETY, at 8.30. 


WEDNESDAY, May 29. 
British ASTRONOMICAL ASSOCIATION, at 5. 


THURSDAY, May 30. 


Rovat Society, at 4.30.—The Kinematics of Machines: Prof. T. A. 
Hearson.—On the Effect of Pressure of the Surrounding Gas on the 
Temperature of the Crater of an Electric Arc Light: W. E. Wilson.— 
Note on the Motions of and within Molecules, and on the Significance of 
the Ratio of the Two Specific Heats of Gases : Dr. G. J. Stoney, F.R.S.— 
On the Velocity of the Ions : W. C. D. Whetham. 

Rovat Institution, at 3.—The Instruments and Methods of Spectroscopic 
Astronomy : Dr. W. Huggins, F.R.S. 


Society OF ANTIQUARIES, at 8.30. 


FRIDAY, May 31. 


Roya Instirution, at 9.—The Radiant Heat from the Moon during the 
Progress of an Eclipse : The Earl of Rosse, K.P., F.R.S. 


SATURDAY, June 


Geovocists’ Association (Paddington Station), at 12.25 p.m.—Excursion 
to Banbury. 


THE 


CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 


TD., 
St. Tibb’s Row, Cambridge. 


NOW READY. 

Appendix to Descriptive List of Physical and Physiological Instruments, 
containing many new and improved forms of Apparatus designed and manu- 
factured by the Company since June 1892, including BIFILAR PEN- 
DULUM _ for measuring LEart Tremors, YULE’S HARMONIC 
ANALYSER, and PLATINUM PYROMETERS for Scientific and 
Commercial purposes. 


Post Free on Application. 


MANUFACTURERS OF IMPROVED MICROTOMES AND 
ACCESSORIES FOR SECTION CUTTING. 


Seismographs for automatically recording some of the Phenomena 
of Earthquakes, as supplied to many of the leading Observatories. 


Scientific Apparatus designed and manufactured for 
special purposes. 
Address all communications: 
‘‘Instrument Company, Ltd., Cambridge.’ 


BOOKS FOR SALE. 


ATTI DELLA R ACCADEMIA DEI LINCEI.— 
First Series, Vols. 8 and g [1854-6], 25 Sessione 1-6 [1871-2], 26 Ses- 
sione 2 and 8 [1873]. Second Series, Vols. 1 to 3, parts 1, 5-8 [1873-77]. 
Third Series: Fransunti, 8 Vols. [1877-83]. Memorie, Scienze 
Matematische, &c., 19 Vols., and Scienze Morali, &c., Vols. 1-7 and 9 
(1877-81). Fourth Series: Memorie, Scienze Matematische, 5 Vols. 
[1884-8]. Rendiconti, 7 Vols. [1884-91]. Fifth Series, Rendiconti, Vol. 
1, Fasc. re 2[1892). Jn parts as issued. The late Prof. John Couch 
Adams copy. £18. 


COMPTES RENDUS.—Vols. 4 to 23, 26 to 33, 42, 43, 
to 87, 90, 91. 28 vols. half-calf, 12 in cloth, the rest in age Q 
os. 4 Tables and 2 Titles wanting.) In all, 75 Vols. 1837. 

1880. 


LAGRANGE, JOS. LOUIS DE.—(Euvres completes. 
14 Vols. 1867-92. £13 108. 
FLAMSTEED.—Historiae Coelestis libri duo. Folio, calf. 


Very scarce. 1712. 18s. 


MACMILLAN & BOWES, CAMBRIDGE. 


NEW EDITION OF CLOWES’ PRACTICAL CHEMISTRY, 
Now Ready, Sixth Edition, Revised and Enlarged, with 84 Engravings, 
Post 8vo, 8s. 6d. 


PRACTICAL CHEMISTRY AND QUALITATIVE ANALYSIS. 


Specially adapted for Colleges and Schools. 


By FRANK CLOWES, D.Sc.Lond., Professor of Chemistry at the 
University College, Nottingham. 


London: J. & A. CHURCHILL, 11 New Burlington Street. 


NO END OF WORRY SAVED BY USING 


STONE’S TIME-SAVING 
For keeping in order all SPECIALITIES 


LETTERS, PAPERS, PAMPHLETS, Music, &c. 
Sold by Stationers everywhere. Send postcard for Illustrated Catalogue to 
the manufacturers, 


HENRY STONE & SON, BANBURY. 
Special Boxes, Files, and Cabinets made to order for avariety of purposes. 


PHG:NIX FIRE OFFICE, 
19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
ESTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SECURITY: 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 


PROMPT PAYMENT OF CLAIMS. 
SecreTaries—W. C. MACDONALD and F. B. MACDONALD. 


BEST DRAPER’S INK (DICHROIC) 
BLACK 
INK 
KNOWN iin 64.,1s., & 2s. eneh. 


Can be obtained in London, through Messrs. Barccay & Sons, Farringdon, 
Street; W. Epwarps, Old Change; F. Newsery & Sons, Newgate 
Street ; and to be had of all Stationers. 


BEWLEY & DRAPER (Limited), Dublin. 


When this Ink is used writing 
becomes a pleasure, 


May be had from all Stationers. 


STANLEY 


Mathematical Instrument Manufacturer to H.M. Government, Council 
of India, Science and Art Department, Admiralty, &c. 
Mathematical, Drawing, and Surveying Instruments 
of every description 
Of the Highest Quality and Finish, at most Moderate Prices. 
Lllustrated Price List Post Free. 

W. F. S. obtained the only Medal in the Great Exhibition of 1862 fo 
Excellence of Construction of Mathematical Instruments, and the only GoLp 
MeEpAL in the International Inventions Exhibition 1885 for Mathematical 

Work. Silver Medal, Architects’ Exhibition, 1886. 


Address :;—GREAT - TURNSTILE, HOLBORN, LONDON, W.C 
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HARVEY PEAK. 


STUDENT'S ELECTRICAL SET, 


£22 2s. 
STUDENT'S GALVANIC SET, 
£22 5s. 


» Cheap School Apparatus. 
=) TESLA’S APPARATUS, &c. 


(PATENT). 


56 CHARING CROSS ROAD, 


LONDON. 


MACMILLAN & CO.’S BOOKS FOR SELBORNIANS. 


THE CAMBRIDGE NATURAL HISTORY. Edited by S. F. Harmer, M.A., 


Fellow of King’s College, Cambridge, Superintendent of the University Museum of Zoology ; and A. E. SHIPLEY, M.A., 

- -— Fellow of Christ’s College, Cambridge, University Lecturer on the Morphology of Invertebrates. Vol. III., MOLLUSCS 
and BRACHIOPODS. By the Rev. A. H. COOKE, M.A., Fellow and Tutor of King’s College, Cambridge ; A. E. 
SHIPLEY, M.A., Fellow of Christ’s College, Cambridge ; and F, R. C. REED, M.A., Trinity College, Cambridge. 
Illustrated. Medium 8vo, 17s. net. 


SUMMER STUDIES OF BIRDS AND BOOKS. By W. Warpe Fowter, 
Author of *‘ A Year with the Birds,” &c. Crown 8vo, 6s. 
TIMES.—“ Readers of Mr. Warde Fowler’s delightful ‘ Year with the Birds,’ do not need to be told what a dainty feast he 
has provided for them in his new volume. . . . The volume will be treasured by all lovers of birds and their haunts.” 
SCIENCE GOSSIP.-—*‘ Every line of the chapter on birds shows the author’s intense love and appreciation of his feathered 
friends. He does not write only as a critic, but as one who has lived with them and loved them.” 
* DAILY TELEGRAPH.—“ My. Fowler is a born student of natural history, and possesses the happy faculty of being able 
describe what he sees.” 


TALES OF THE BIRDS. By W. Warpe Fowter, M.A. With Illustrations by 


Bryan Hook. Second Edition. Crown 8vo, 3s. 6d. 


A YEAR WITH THE BIRDS. By W. Warve Fowrer, M.A. With IlIlus- 


trations by BRYAN Hook. Third Edition, Enlarged. Crown 8vo, 3s. 6d. 


NATURAL HISTORY OF AQUATIC INSECTS. By L. C. Mratt, F.RS., 


Professor of Biology in the Yorkshire College, Leeds. Illustrated. Crown 8vo, 6s. [/mmediately. 
LIFE AND STRUCTURE OF BIRDS. By F. W. Heaptey, Assistant Master 
at Haileybury College. Illustrated. Crown 8vo. [ Very shortly. 


SHORT STUDIES IN NATURE KNOWLEDGE. By Wiutiam Geez, 


Assistant Lecturer, Manchester Field Naturalists’ Society. With Illustrations. Crown 8vo, 3s. 6d. 


FROM A NEW ENGLAND HILLSIDE. Notes from Underledge. By 


WILLIAM POTTS. Pot 8vo, 3s. 


THE FRIENDSHIP OF NATURE. A New England Chronicle of Birds and 
Flowers By MABEL OSGOOD WRIGHT. 16mo, 3s. 
SPEAKE &.—*‘ There is close and patient observation in the book, as well-as an imaginative handling of facts and a pleasant 
literary flavour.” 
PALL MALL BUDGET.—“ A charming little book.” 


THE PLANET EARTH. An Astronomical Introduction to Geography. By 
RICHARD A. GREGORY, F.R.A.S. Globe 8vo, 2s, 

OBSERVATOR Y.—“ There cannot bea doubt that the author of the present little book has arrayed his facts in a very popular 
and readable manner, and at the same time has induced toa retention of these by a concise and a little more technical synopsis at 
the end of each chapter. . . . A book to be honestly recommended for its purpose.” 

NATURE.—* The explanations are models of clearness and accuracy, and the diagrams illustrating them are excellent. 
Many of them are new, and involve original ideas of the author ; as, for instance, a diagram illustrating the sun’s apparent path in 
winter and summer, and another showing the principle of Foucault’s pendulum by a lecture experiment. Teachers of geography 
and physiographv will do well to make themselves familiar with Mr. Gregory’s methods.” 


MACMILLAN AND CO., LONDON, 


| 

bs ‘Ee. 5 TIMES.—“ There are very many, not only among educated people who take an interest in science, but even among specialists, i 

ae who will weicome a work of reasonable compass and handy form containing a trustworthy treatment of the various departments of 

ie Natural History by men who are familiar with, and competent to deal with, the latest results of scientific research. . . . Altogether, } 
ye to judge from this first volume, ‘The Cambridge Natural History’ promises to fulfil all the expectations that its prospectus | 

holds out.” 

am 
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NATURE SERIES. 
Crown 8vo. | Crown 8vo. 

POPULAR LECTURES and AD-| CHARLES DARWIN. 
DRESSES. Memorial Notices reprinted from Nature. By THOMAS 
H. HUXLEY, F.R.S.; G. J. ROMANES, F.R.S. ; 
By Lord KELVIN, P.R.S. In Three Vols. Sir ARCHIBALD GEIKIE, F-.R.S. ; and W. T. DYER, 
Vol. I. THE CONSTITUTION OF MATTER. F.R.S. 2s. 6d. 


Second Edition. 7s. 6d. 
Vol. “\ pommpenrd AND GENERAL PHYSICS. The SCIENTIFIC EVIDENCES of 
ORGANIC EVOLUTION. 


Vol. III. PAPERS ON NAVIGATION. 7s. 6d. : 
By GEORGE J. ROMANES, F.R.S. 2s. 6d. 


Are the EFFECTS of USE aad DIS- 


By A. B: KEMPE, F.R.S. Illustrated. 1s. 6. USE INHERITED? 


An Examination of the View held by Spencer and Darwin- 


On LIGHT. | By W. PLATT BALL. 3s. 6d. 
The Burnett Lectures. By Sir GEORGE GABRIEL 
STOKES, F.R.S. Three Courses. I. ON THE NATURE | EXPERIMENTAL EVOLUTION. 
or Licut. II. On Licut As A MEANS OF INVESTIGA- | TARTCNY = 
tion. III. On BENEFICIAL EFFECTS OF LIGHT, | 
7s. 6d. , 


TIMBER, and some of its DISEASES. 


By Prof. H. M. WARD, F.R.S. Illustrated. 6s. 


LIGHT: a SERIES of SIMPLE, 


ENTERTAINING, and USEFUL. 
EXPERIMENTS. On the COLOURS of FLOWERS. 


By A. M. MAYER and C. BARNARD. Illustrated. By GRANT ALLEN. Illustrated. 3s. 64. 
2s. 6d. 


FLOWERS, FRUITS, and LEAVES. 


By Sir JOHN LUBBOCK, M.P., F.R.S. Illustrated. 
45. 6d. 


POLARISATION of LIGHT. 


By W. SPOTTISWOODE, F.R.S. Illustrated. 3s. 6d. 


SOUND: a SERIES of SIMPLE, ©? BRITISH WILD FLOWERS, con- 


sidered in RELATION to IN- 
By A.M. MAYER. 3s. 6. JOHN LUBBOCK, M.P., F.R.S. Illustrated. 
MODERN VIEWS of ELECTRI-| TheORIGIN and METAMORPHOSES 
CITY. of INSECTS. 
By Prof. O. J. LODGE, F.R.S. Illustrated. 6s. 62. By Sir LUBBOCK, M.P., F.R.S. With IIlustra- 
tions. 35. 6d. 
A CENT | 
ECTRICITY. The APODIDA. A MORPHOLOGI- 
STUDY. 


The CHEMISTRY of the SECOND-, By HENRY MEYNERS BERNARD, M.A., Cantab. 
ARY BATTERIES of PLANTE With 71 Illustrations. 7s. 6d. 


and FAURE. RIGHT HAND: LEFT-HAND- 
ot H. GLADSTONE, F.R.S., and A. TRIBE. | EDNESS. 


- By Sir D. WILSON, LL.D., F.R.S.E. Illustrated. 
The CHEMISTRY of PHOTO. *™ 
GRAPHY. SEEING and THINKING. 


By Prof. R. MELDOLA, F.R.S. {llustrated. 6s. By Prof. W. K. CLIFFORD, F.R.S. Diagrams. 3s. 6d 


MACMILLAN AND CO., LONDON. 
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INDExX NUM™MBER. 


A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 
“To the solid ground 
Of Nature trusts the mind which builds for aye.”—WoRDSWORTH. 


No. 1335, VOL. §2.] THURSDAY, MAY 380, 1895. [PRICE ONE SHILLING. 


Registered as a Newspaper at the General Post Office.] {All Rights are Reserved. 


NEWTON’S ELECTRIC LANTERNS — NALDER 


The ELECTRIC SCIENCE LANTERNS “now in use at 


The Royal Saciet | University College, London. 

The Royal jaattution of Great | University College, Liverpool. BROS. & CO. 
Britain. | The Govt. Electrical Engineering (F. H. NALDER, 

The Royal Dublin Society. College, Chatham. CW. S. CRAWI EY, 

The Chemical Society. The Govt. School of Practical ‘A. SOAMES.) 

The University of Oxford. | Science, Toronto. ) 

The University of Cambridge. | The Royal College of Science, 


The University of Dublin. South Kensington. 
The University of Glasgow. | The Durham College of Science. 
The University of Ghent. | Santa Clara College, Cal. 
The University of California. | The Goldsmiths” Co.'s Institute. 
The University of Wisconsin. | The Norrkoping Technical School. 
McGill University. | The New Schools of Science and 
St. Louis University. Art, Maidstone. 
Leland Stanford Jr. University. &e., &e. 

Have been recently made for them by 


NEWTON & CO. 


Manufacturing Opticians to the Queen and the Government, 


3 FLEET STREET, LONDON. 


MAKERS OF 


Electrical Testing 


AND HIGH-CLASS 


SCIENTIFIC 


Illustrated Catalogue of ev Lanterns, ‘Projection Apparatus, and 
NEWTON’S PATENT "TRIPLE ‘ROTATING ELECTRIC 


The Author of “ Optical Projection” says ‘of this Lantern :—‘* The most 
complete, convenient, and powerful instrument for scientific demonstration 
with which I am acquainted.” 

The Author of ‘‘ The Book of the Lantern”. says :—‘‘ The most complete 
and perfect projection apparatus ever devised.” 


Catalogues Post Free on 
application. 
TELEPHONE No. 6770. 


Telegraph Address, “‘ Secohm, 
London.” 


New Pattern Wimshurst Machines NEGRETTI AND ZAMBRA, 


SOLE MAKERS OF 


THE CLASS PLATES ARE wiTHour BRASS SECTORS. JORDAN'S ee. SUNSHINE RECORDER. 


‘The Sp Spark is much 


Latest and Most Perfect 


improved in length and power. form. 
By using discharging. balls of Price 
a new pattern, the reversing £5 15s. 6d. 


of the current is prevented, 
and the Machine, which has 
been simplified and reduced in 


With a supply of Charts 


NEGRETTI 


AND 
price, is the Best and Cheapest 
in the Market. | ZAMBRA, 


INSTRUMENT MAKERS 
TO .THE ‘QUEEN, 

38 HOLBORN VIADUCT. 
Branches :—45 Cornhill ; 
122 Regent St., London. 
Lilustrated Description 
Post Free. 


A.—College Form, with 
16-inch Plates, £5. 
B. —Tron Sidene Form, with 16-inch Plates, £3 10s. 


N.B.—This Instrument, as shown by the above illustration, is the 
Strongest, neatest, and most powerful ever offered at the price. 


C.—Sehool Form, With 16-inch Plates, £2 10s. 


JO N J. G R | F Fl N & SONS, NEGRETTI & ZAMBRA'S “ Mlustrated 600 Pages, 


1200 Engravings, Price 5s. 6¢ 
22 GARRICK STREET, COVENT GARDEN, Ww. Cc. | Telephone No. 6533. Telegraphic Address: “‘ Negretti, London.” 


16 RED LION ST. 
CLERKENWELL, LONDON. 


INSTRUMENTS. 
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UNIVERSITY COLLEGE, LONDON. 


ENGINEERING AND ARCHITECTURE 
DEPARTMENT. 


ASSISTED BY TECHNICAL EDUCATION BOARD OF LONDON 
COUNTY COUNCIL AND BY THE CARPENTERS’ COMPANY. 


SESSION 1895-6. 


The COURSES of INSTRUCTION in Mechanical, Civil, Electrical 
Engineering, and Architecture COMMENCE on OCTOBER ‘ist. They 
are arranged to cover periods of two and three years. 

Particulars of the Courses, of Entrance Scholarships, of the Matriculation 
Examination, and of the Fees, may be obtained from the SECRETARY. 


PROFESSORS. 


MECHANICAL ENGINEERING, T. Hupson Beare, M.I1.C.E. 
ELECTRICAL ENGINEERING, J. A. Fiemine, F.R.S. 
CIVIL ENGINEERING, L. F. Vernon Harcourt, M.1.C.E. 
ARCHITECTURE, T. Rocer Smirn, F.R.1.B.A. 

PHYSICS, G. Carey Foster, F.R.S. 

CHEMISTRY, W. Ramsay, F.R.S. 

APPLIED MATHEMATICS, K. Pearson, M.A, 

ECONOMIC GEOLOGY, T. G. Bonney, F.R.S 
MATHEMATICS, M. J. M. Hit, F.R.S. 


The new wing of the College, opened by H.R.H. the Duke of Connaught 
in May 1893, contains spacious Mechanical and Electrical Engineering 
Laboratories, Workshops, Drawing-Office, Museum, and Lecture Theatres. 

The Laboratories are fitted with all the best appliances for Practical 
Work and for Research Work of the most advanced character. 


MASON COLLEGE, BIRMINGHAM. 
NEW SCHOLARSHIPS. 
The following SCHOLARSHIPS are OFFERED for COMPETITION. 


Applications, supported by details of educational training and references to 
former teachers and others, should be sent to the REGISTRAR on or before 
SEPTEMBER 2, 1895. The Awards will be made in September next, and 
the Scholarships will be tenable during the Session 1895-96. 

FOUNDED by the late T. AUBREY BOWEN, Esgq., of. MEL- 
BOURNE, AUSTRALIA. 

(a) TWO BOWEN SCHOLARSHIPS in ENGINEERING of the value 


of £100 each. 
(4) A BOWEN SCHOLARSHIP in METALLURGY of the value of 


100. 

(©) THREE PRIESTLEY SCHOLARSHIPS in CHEMISTRY of the 
value of £100 each. 

Further particulars may be obtained on application to the REGISTRAR. 

R. S. HEATH, Principal. 

GEO. H. MORLEY, Registrar. 


WANTED, 
AN ASSISTANT FOR THE ZOOLOGICAL DEPARTMENT OF 
THE INDIAN MUSEUM, CALCUTTA. 


Salary, Rs.300 per mensem, rising by Annual Increments of Rs.40 per 
mensem tc Rs.500 per mensem, without Quarters or any other allowances. 
Applicants. must be between 22 and 28 years of age, must be thoroughly 
trained Zoologists, and must have had some Special Training in Invertebrate 
Zoology. Preference will be given to Applicants who combine some know- 
ledge of Land Arthropoda with some knowledge either of Mollusca or of 
Echinoderma. 

Applications, with Copies of Testimonials and of any Original Publica- 
tions, to be submitted to the Hon. SECRETARY TO THE TRUSTEES of the 


Museum, or through 
A. Peper, Esq., F.R.S., 
c/o J. R. Peper, Esq., 47 Tregunter Road, South Kensington, 
London, S.W., 


from whom further information may be obtained. Applications must be 
forwarded before July 1. 


MUNICIPAL TECHNICAL SCHOOL, 
ACCRINGTON. 


A HEAD MASTER is required for the Organised Day Science School 
to be opened in August next. Preference will be given to gentlemen with a 
University Degree and experience in teaching Practical Chemistry and 
Physic. The Salary will be from £250 to £300 per annum. 

Applications to be sent, on or before June 6, to the undersigned, from 
whom duties and particulars may be obtained. 

A. H. AITKEN, Town Clerk. 

Town Hall, Accrington. 


CIVIL SERVICE COMMISSION. 
FORTHCOMING EXAMINATIONS. 

JUNIOR ASSISTANT in the SCIENCE BRANCH, and in the 
ART BRANCH, of the SOUTH KENSINGTON MUSEUM (18-25), 
JUNE 27 

The dates specified are the latest at which applications can be received. 
They must be made on forms to be obtained, with particulars, from the 
Secretary, Civil Service Commission, London, S.W. 


ROYAL VETERINARY COLLEGE, 
CAMDEN TOWN, N.W. 


The Governors of the Royal Veterinary College are desirous of obtainin 
the services of a Lecturer on Biology (Botany and Elementary Zoology). 
The duties will mainly consist in giving a course of about 40 Lectures and 20 
Demonstrations in Botany, and about 20 Lectures in Zoology. 

The Salary will be at the rate of £100 per annum. 

Applications, accompanied by not more than four testimonials, must be 
forwarded to the SECRETARY, as above, not later than WEDNESDAY, 


JUNE 12 next. 

May 29, 1895. RICHARD A. N. POWYS, Secretary. 
| THE ELECTRICAL 
GENERAL ENGINEERING COLLEGE, 


SCHOOL OF SCIENCE. 


PENYWERN HOUSE, 2 and 4, PENYWERN ROAD, 
EARL’S COURT, S.W. 
Principat—G, W. p—E TUNZELMANN, B.Sc., M.1.E.E 
Senior-InstRucToR—C. CAPITO, M.I.E.E., M.1.M.E. 

Laboratories, Dynamo Room, Steam Engine, Engineering Workshop 
with Machine Tools, Pattern Shop, &c. 

The College provides a Training for Electrical, Mechanical, Civil, and 
Mining Engineers, for Science Students in Mathematics, Physics, Chem- 
istry, Biology, Geology, and Mineralogy, and Preliminary Training for 
Students entering Cooper's Hill and the Central Institution. 


TO COLLECTORS OF PRECIOUS 
STONES, AND OTHERS.—R. C. NOCKOLD, 12 Frith Street, 
Soho Square, W., Diamond and Oriental Stone Merchant, has a very 
fine Stock of Valuable Specimens (Natural and Cut) suitable for Collec- 
tions or Jewels; likewise, a unique Opal Table Top; also, is a large 
buyer of Jewels, Cut and Uncut. 


OPTICAL & SCIENTIFIC INSTRUMENTS. 


Spectrometers, Spectroscopes, Goniometers, Cathetometers, Optical 
Benches, &c., &c. Instruments for special purposes constructed to Clients 
own designs. Prices moderate. 
| W. WILSON (formerly Foreman at Messrs. ELLIOTT Bros.), 
56 Crogsland Road, Chalk Farm, London, N.W. 


MANUFACTURER OF 
ELECTRICAL & PHYSICAL 
INSTRUMENTS, 

44 Hatton Garden, London. 
Catalogues Free. 


Mathematical Instrument Manufacturer to H.M. Government, Council 
of India, Science and Art Department, Admiralty, &c. 


Mathematical, Drawing, and Surveying Instruments 
of every description 


Of the Highest Quality and Finish, at most Moderate Prices. 
Illustrated Price List Post Free. 


W. F. S. obtained the only Medal in the Great Exhibition of 1862 fo" 
Excellence of Construction of Mathematical Instruments, and the only GoLD 
MEDAL in the International Inventions Exhibition 1885 for Mathematical 
Work. Silver Medal, Architects’ Exhibition, 1886. 


Address :—GREAT TURNSTILE, HCLBORN, LONDON, W.C. 


MINERAL COLLECTIONS & SPECIMENS. 


Go TO 


JAMES R. GREGORY’S MUSEUM & STORES 


WELL-AUTHENTICATED SPECIMENS. 
The Cheapest, Best, and Largest Stock in London. 


Latest arrivals.—Choice specimens from many localities, mostly from Old 
Collections, Rare and Curious Precious Stones—cut. New Sections of Rocks. 


CATALOGUES AND PRICE LISTS, POST FREE. 


JAMES R. GREGORY’S 
MUSEUM AND STORES, 


88 CHARLOTTE ST., FITZROY SQUARE, LONDON. 
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Sales by Auction. 


TUESDAY JUNE 11. 
VALUABLE COLLECTION OF NATURAL HISTORY 
SPECIMENS. 


MR. J. C. STEVENS will sell by Auction 
at his Great Rooms, 38 King Street, Covent Garden, on TUESDAY, 
JUNE tr, at half-past t2 precisely, the further Portion of a Valuable 
and Extensive Collection of Natural History Specimens, by order of the 
Executors of the late ‘or Mantua. Also British and Fxotic 
Lepidoptera, Minerals, Shells, Fossils, Birds and Eggs, Animal Skins, 
Heads and Horns, &c. Cabinets, Books, &c. 

On view the Day prior, 12 till 4, and Morning of Sale, and Catalogues had. 


TUESDAY, JULY o. 

A MOST EXTENSIVE AND VALUABLE SWISS HERBARIUM 
CONTAINED IN FIVE HANDSOME CABINETS, WITH MS 
CATALOGUE. 


MR. J. C. STEVENS will include the above 


in his SALE by AUCTION at his Great Rooms, 38 King Street, Covent 
Garden, on TUESDAY, JULY 9. 


ALBERT EDWARD JAMRACH 


(Late CHARLES JAMRACH), 
NATURALIST. 
180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis, China, Lacquer, Gongs, Shells, and other Curios. 


F. H. BUTLER, ™.A. Oxon., Assoc. R. S. Mines. 
NATURAL HISTORY AGENCY. 
158 BROMPTON ROAD, LONDON. 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 

Recently collected specimens of the following and other Irish Rocks, 
suitable for Museums and private purchasers, can now be provided :— 
Intrusive Basalt and banded and sun-cracked Triassic Sandstone, Scrabo 
Hill; Hard Chalk and Amygdaloidal Basalt, Carnmoney ; Granophyre 
with crystallised Albite and Topaz, Mourne Mts.; Rhyolite with Tridy- 
mite, Tardree; Olivine-Dolerite, Slemish; Felsite and veined Horn- 
blende-Granite, Castlewellan Quarry; and a series from Cuskendun and 
Cushendall. Micro-sections of many of the above in stock. 

Now Ready, THE GLACIALISTS' MAGAZINE, Nos. rr and 12. 
Price 6d. each. Also A. R. Sawver’s GOLDFIELDS OF -MASHONA- 
LAND. Price 1os. 6d. 


THE IRISH NATURALIST. 


A Monthly Magazine of Irish Zoology, Botany, and 
Geology. Price 6d. 
Edited by GEO. H. CARPENTER, B.Sc., and R. LLOYD 
PRAEGER, B.A. 
Vol. 1 (1892), Price 3s. 6d. Vol. 2 (1893), Price 5s. Vol. 3 (1894) will be 
sent in Monthly Parts to any Address for 5s. . 
Dublin: EASON & SON, Lrp., 40 Lower Sackville Street 
(to which Address Subscriptions should be sent). 
London: SIMPKIN, MARSHALL, HAMILTON, KENT, & CO. 
TO SCIENCE LECTURERS. 
See Mr. HUGHES'S PATENT COMBINATION OPTICAL 
LANTERN, used by late W. Lant Carpenter, Esq., Prof. Forses, &c. 
Miniature Triple Lantern constructed for B.’ J. MALDEN, Esq. ; great 
success. New Oxyhydrogen Microscope. Science Lanterns for Class 
Demonstration. Magnificent Results. Docwra Triple, Prize Medal, 
Highest Award. Supplied to the Royal Polytechnic Institution, Dr. H. 
Grattan Guinness, Madame ADELINA Patti, &c. Patent Pamphengos 
Science Lanterns. The Universal Lantern 4-inch Condensors, 4-wick Lamp, 
Portrait Combination front Lenses, £1 5s. 6d., marvellous value. Science 
Lecture Sets. Novelties. The Lantern Kaleidoscope. Cheapest Lantern 
Outfits in the World.. Grandly Illustrated Catalogue, over 180 choice En- 
gravings, 6d.; Postage, 3d. List of 300 Lecture Sets, Science Subjects, 
Views, &c., 6d.; Postage, 2d. Pamphlets Free.—W. C. HUGHES, 
SPECIALIST, Brewster House, 82 Mortimer Road, Kingsland, N. 


HOLLOWAY’S PILLS 
CURE 
Biliousness, Sick Headache, Indigestion 
and all Internal Complaints. 
CAN BE TAKEN BY THE MOST DELICATE. 
Holloway’s Pills and Ointment may be obtained of 
all Medicine Vendors. 


We have just bought the Mathematical and 
Scientific LIBRARY OF THE LATE PROFESSOR 
HENRY J. S. SMITH, of Oxford, including separate 
copies of 32 of his own Papers; Quarterly Journal of 
Mathematics, Gergonne’s Annales, Tortolini Annali, 3 
Series, Clebsch u. Neumann Annalen, Journal of the 
Chemical Society, Annales de Chimie et de Physique ; 
Works by Cauchy, Clebsch, Crelle, Dase, Euler, Fourier, 
W. R. Hamilton, Lacroix, Laplace, Legendre, Monge, 
Peirce, Riemann, Pliicker, Simpson; and about 1500 
separate papers by the Principal Mathematicians of the last 
half-century. As we cannot prepare a Catalogue for some 
months, we shall be glad to answer inquiries for books that 
any of our correspondents may be in search for. 


MACMILLAN & BOWES, CAMBRIDGE. 


WITH 169 ILLUSTRATIONS. Crown 8vo, eae 
THE TELEPHONE SYSTEMS OF 
CONTINENTAL EUROPE. 


By A. R. BENNETT, 


Member of the Institute of Electrical Engineers, late General Manager in 
Scotland of the National Telephone Company, and General Manager and 
Electrician of the Mutual and New Telephone Companies. 


Lonpon : LONGMANS, GREEN, & CO. 


NEW EDITION OF CLOWES’ PRACTICAL CHEMISTRY. 


Now Ready, Sixth Edition, Revised and Enlarged, with 84 Engravings, 
‘ost 8s. 6d. 


PRACTICAL CHEMISTRY AND QUALITATIVE ANALYSIS. 


Specially adapted for Colleges and Schools. 
By FRANK CLOWES, D.Sc.Lond., Professor of Chemistry at the 
University College, Nottingham. 
London: J. & A. CHURCHILL, 11 New Burlington Street. 


COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


For the Use of Students, Science Teachers, Prospectors, &c., and to 
Illustrate the leading Text-books, in Boxes, with Trays. 


50 Specimens, 10s. 6d.; 100 do., 21s.; 200 do., 42s. 


Jew Price List of Minerals, Rocks, and Stratigraphical Series 
of Fossils Post Free. 


ROCK SECTIONS for the MICROSCOPE from rs. 6¢. each, Post Free 
CATALOGUES GRATIS. 


CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &c., 


always in stock. 


THOMAS D. RUSSELL, 
78 NEWGATE STREET, LONDON, E.C. 


NOTICE.—Advertisements and business letters for 
NATURE should be addressed to the Publishers ; 
Editorial communications to the Editor. The 
telegraphic address of NATURE 7s “ PHUSIS, 


LONDON. 
CHARGES FOR ADVERTISEMENTS. 
Three Lines in Column ..... o 2 6 
One Eighth Page, or Quarter Column . 0 18 6 
Quarter Page, or Half a Column ... 115 0 
Half a Page, ora Column ...... 3 5 0 


a @. 
Quarterly .. . 6 


To ALL PLACES ABROAD :— 
I 10 6 
Quarterly .... o 8 o 


Money Orders payable to MACMILLAN & CO. 
OFFICE: 29 BEDFORD STREET, STRAND, W.C, 
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CAMBRIDGE UNIVERSITY PRESS. 


HYDRODYNAMICS. By E Horace Lamb, 
M.A., F.R.S., Professor of Mathematics in the Owens College, Man- 
chester, formerly Fellow of Trinity College, Cambridge. Demy 8vo. 
20s. net. 

Extract from Preface.— This book may be regarded as a second edition 

© a‘ Treatise on the Mathematical Theory of the Motion of Fluids,’ pub- 

lished in 1879 ; but the additions and alterations are so extensive that it has 
een thought proper to make a change in the title.” 

By F. S. 


GEOMETRICAL CONICS. 


MACAULAY, M.A., Assistant Master at St. Paul’s School. Crown 
8vo, 45. 6d. 


CAMBRIDCE NATURAL SCIENCE MANUALS. 
New VoLuMEs. 
BIOLOGICAL SERIES. 
General Editor—A. E. SHIPL =, M.A., Fellow and Tutor of Christ's 
College. 

THE ELEMENTS OF BOTANY. By 
FRANCIS DARWIN, M.A., F.R.S., Fellow of Christ’s College, 
ae - ee in Botany in the University. With numerous 

strations. 


CTICAL PHYSIOLOGY of PLANTS. 
oe DARWIN, M.A., F.R.S., and E. H. ACTON, M.A. Crown 


8vo, with Illustrations. 6s. 
ZOOGEOGRAPHY. By F. E. Beddard, 
PHYSICAL SERIES 


F.R.S. With Maps. 6s. 
General Editor—R. T. GAZEBROOK, M.A., F.R.S., Fellow of Trini ty 
College, Cambridge, Assistant Director of the Cavendish Laboratory. 
MECHANICS and HYDROSTATICS. An 


Elementary Text-book, Theoretical and Practical, for Colleges and 

Schools. By R. T. GLAZEBROOK, M.A., F. R.S. Crown 8vo. 

Part I. DYNAMICS. 4s. Part II. STATICS. 3s. 
Part III. HYDROSTATICS, [/n preparation. 


ELEMENTS OF PETROLOGY. By A. 


HARKER, M.A., F.G.S., Fellow of St. John’s College, Cambridge, 
University Demonstrator of "of Petrology. With Illustrations. 7s. 6d. 


London: C.. J. CLAY & SONS, 


Cambridge > University Press Warehouse, Ave Maria Lane. 


‘*Has now entered well into its stride as the representative of advanced 
ience.”"—Pall Mail Gazette, May 20, 1895. 


SCIENCE PROGRESS 


A MONTHLY REVIEW OF CURRENT 
SCIENTIFIC INVESTIGATION. 
Edited by J. BRETLAND FARMER, M.A. 

With the Co-operation of a powerful Editorial Committee, 


Contents of JUNE Number. 


NEW ASPECTS OF AN OLD AGRICULTURAL QUESTION. By 
H. MarsuHacy Warp, M.A., F.R.S., Professor of Botany in the Royal 
Indian Engineering College, Cooper’ s Hill. 


THE RATIO OF THE SPECIFIC HEATS OF GASES. By J. W. 
Capstick, M.A., Fellow of Trinity College, Cambridge. 
IN PHYSICAL CHEMISTRY DURING 1894 (Part II.). 
. W. Ropcer, A.R.C.S. 
ON pia PROTOPLASTID BODY ‘oa THE METAPLASTID 
CELL, By J. E. S. Moore, A.R.C.S. 
APPENDICES: 
I. NOTICES OF BOOKS. 
Il. CHEMICAL LITERATURE FOR APRIL, 1895. 
Price HALF-A-CROWN. Subscription Price, 25s. per Annum, Post Free. 
Vos. I. and II. in Handsome Cloth Boards, each containing 
over 500 pp., now Ready. Price 15s. each. 
Londen : THE SCIENTIFIC PRESS, Limied, 428 Strand, 


NEW EDITION OF 


MARSHALL AND HURST'S 
“PRACTICAL ZOOLOGY.” 


On MAY 29, 4th Edition. Revised by C. HERBERT HURST. 
With Illustrations. Crown 8vo, 10s. 6d. 

A COURSE OF OGY. By the iate 

MILNES MARSHALL, M.D., D.Sc., M.A., F. ; Professor in the 
Victoria University; Beyer Professor of yin in Owens College ; late 
Fellow of St. John’s cone Cambridge. Assisted by C. HERBERT Ho RST, 
Ph.D., Lecturer in the Victoria University ; Demonstrator and Assistant 
Lecturer i in Zoology, Owens College, Manchester. 


London: SMITH, ELDER, & C2., 15 Waterloo Place, 


A. & C. BLACK’S LIST. 


NOW | READY. 
TEXT-BOOK OF OPERATIVE SUR- 


GERY. By Dr. TH. KOCHER, Professor of Surgery, 
and Director of the Surgical Clinic in the University of 
Bern. Translated by special permission of the Author from 
the Second Enlarged and Improved German Edition by 
HAROLD J. StTiLes, M.B., C.M., Senior Demonstrator of 
Surgery in the University of Edinburgh ; Assistant Surgeon, 
Royal Edinburgh Asylum for Sick Children. Illustrated 
with 185 Cuts in Text. Super Royal 8vo. Price 20s. 


THE SENILE HEART: ITS SYMP- 
TOMS, SEQUEL, AND TREATMENT. By GEORGE 
WILLIAM BALFOUR, M.D., LL.D., Consulting Phy- 
sician to the Royal Infirmary, to the Royal Hospital for 
Sick Children, and to the .Royal Public Dispensary, Edin- 
burgh. In Crown 8vo, Cloth, 300 Pages, Illustrated. 
Price 55. 


INVESTIGATIONS ON MICRO- 
SCOPIC FOAMS AND ON PROTOPLASM. By 
Prof. O. BUTSCHLI. Translated from the German by 
E. A. MINCHIN, B.A. Oxon. Demy 8vo, Illustrated with 
12 Lithographic Plates. Price 18s, net. 


ZOOLOGY OF THE INVERTE- 
BRATA,. A Text-Book for Students. By A. E. SHIP. 
LEY, M.A., Fellow and Assistant Tutor of Christ’s 
College, and Demonstrator of Comparative Anatomy in the 
University of Cambridge. Demy 8vo, Illustrated. Price 
18s. net. 


AN INTRODUCTION TO STRUC- 
TURAL BOTANY (FLOWERING PLANTS). By D. 
H. SCOTT, M.A., Ph.D.,F.R.S., Honorary Keeper 
of the Jodrell Laboratory, Royal Gardens, Kew. Crown 
8vo. Illustrated with 183 Figures. Second Edition. Price 
35. 6d. 


ELECTRICITY, ELECTROMETER, 
ELECTROLYSIS AND MAGNETISM. By GEO. 
CHRYSTAL, M.A., LL.D., and W. N. SHAW, M.A., 
F.R.S. Reprinted from the ‘‘ Encyclopedia Britannica.” 
4to. Price §s. net. 


A HISTORY OF ASTRONOMY 
DURING THE NINETEENTH CENTURY. By 
AGNES M. CLERKE. Third Edition, Revised and En- 
larged, in 1 Vol., Demy 8vo, Illustrated. Price 12s. 6d. 


AN INTRODUCTION to CHEMICAL 
THEORY. By ALEXANDER SCOTT, M.A., D.Sc., 
Jacksonian Demonstrator in the University of Cambridge- 
Crown 8vo, Price 5s. 


LIGHT. ByP. G. Tart, M.A., Professor 


of Natural Philosophy in the University of Edinburgh. 
Second Edition. Crown 8vo. Price 6s. 


PROPERTIES OF MATTER. By 
Prof. TAIT, Third Edition. Crown 8vo. Price 7s. 67. 


ADAM & CHARLES BLACK, Soho Square, London, 
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DIARY OF SOCIETIES. 
LONDON. 


THURSDAY, May 30. 

Roya Society, at 4.30.—On the Temperature Variation of the Therma 
Conductivity of Rocks: Lord Kelvin, P.R.S., and_ J. Erskine 
Murray.—The Kinematics of Machines : Prof. T. A. Hearson.—On the 
Effect of Pressure of the Surrounding Gas on the Temperature of the 
Crater of an Electric Arc Light. Preliminary Notes of Observations made 
at Daramona: W. E. Wilson.—Note on the Motions of, and within; Mole- 
cules; and on the Significance of the Ratio of the Two Specific Heats of 
Gases : Dr. G. Johnstone Stoney, F.R.S.—On the Velocity of the Ions : 
W. C. Dampier Whetham. 

Rovat INSTITUTION, at 3.—The Instruments and Methods of Spectroscopic 
Astronomy : Dr, W. Huggins, F.R.S. 

SociETY OF ANTIQUARIES, at 8.30. 


FRIDAY, Mav 31. 


Rovat InstiTuTion, at 9.—The Radiant Heat gh rx Moon during the 
Progress of an Eclipse : The Earl of Rosse, K.P., 


SATURDAY, June 1. 
Geo.ocists’ AsscciaTion (Paddington Station), at 12.25 p.m.—Excursion 


to Banbury. 
TUESDAY, June 4. 


Rovat InstiruTion, at 3.—Thirty Years’ Progress 
Prof. E. Ray Lankester, F.R.S. 


WEDNESDAY, Jvxe 5. 

GeoLocicaL Society, at 8.—On a Well-marked Horizon of Radiolarian 
Rocks in the Lower Culm Measures of Devon, Cornwall, and West 
Somerset: Howard Fox and Dr. G. J. Hinde. —The Geology of Mount 
Ruwenzori, and some adjoining Regions of Equatorial Africa: G. F. E. 
Scott-Elliot and Dr. J. W. Gregory.—On Overthrasts of Tertiary Date in 
Dorset : Aubrey Strahan. 


in Biological Science : 


BriTisH ARCH.EGLOGICAL ‘ASSOCIATION, at 8. 
EnNTOMOLOGICAL SOCIETY, at 8, 


THURSDAY, June 6. 

Roya InstiTuTIoN, at 3.—The Instruments and Methods of Spectroscopic 
Astronomy: Dr. W. Huggins, F. 

CuemIca Society, at 8.—On the Salenies Refractions of Dissolved Salts 
and Acids: Dr. Gladstone, F.R.S., and W. Hibbert.—A Comparison of 
some Properties of Acetic Acid and its Chloro- and Bromo- derivatives : 
Spencer Pickering, F.R.S.—88-Dinaphthyl and its Quinones: Dr. 
Chattaway. 

Linnean Society, at 8.—On a New Distomum: Geo. West.—On a New 
Genus of Siphonean Alga, Pseudoconium : Mdme. van der Bosse.—On 
the True Nature of Mobiusispongia parasitica, Duncan: A. Vaughan 
Jennings.—On a New Genus of Foraminifera, Raphidoscene conica :; A. 


Vaughan Jennings. 
FRIDAY, June 7. 
reas. INSTITUTION, at des Hautes Régions de 
!Atmosphére : Prof, Alfred Cornu, F.R.S 
Gro.ocists’ AssociaTion, at 8.—The for Competent Geological 
Surveys of Gold Mines: Nicol Brown. 
Pu Society, at 8 
Queketr Microscoricar at 8, 


SATURDAY, June 8 


Geo.ocists’ Association (Liverpool Street Station), at 2.35.—Excursion to 
Chelmsford. 


GeorocicaL Crass (Cannon Street at 2.30.— 
Excursion to Tunbridge Wells. 


j 
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NO END OF WORRY SAVED BY USING 


‘STONE’S TIME-SAVING 
For keeping in order all SPECIALITIES 


LETTERS, PAPERS, PAMPHLETS, Music, &c. 


; old by Stationers everywhere. Send postcard for Illustrated Catalogue to 
the manufacturers, 


HENRY STONE & SON, BANBURY. 
fecial Boxes, Files, and Cabinets made to order for a variety of purposes. 


IX FIRE OFFICE, 
ST., E.C., and 57 CHARING CROSS, S.W. 


ESTABLISHED 1782. 


MODERATE RATES. ABSOLUTE SECURITY: 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 
SecreTaries—W. C. MACDONALD and F. B. MACDONALD. 
LOSSES PAID OVER #£20,000,000. 


IMPORTANT NEW SERIES OF VOLUMES. 


THE CENTURY SCIENCE SERIES. 


Consisting of Biographies of Eminent Scientific Men of the 
Present Century. 


EDITED BY 
| SIR HENRY ROSCOE, D.C.L., F.R.S., M.P. 
Crown 8vo, price 3s. 6d. each, 


The following Volumes of the Series are now ready :— 
JOHN DALTON and the RISE of 


MODERN CHEMISTRY. 
By SIR HENRY E. ROSCOE, F.R.S. 


‘*Sir Henry Roscoe has drawn a vivid portrait of a very 
remarkable personality, and has devoted his rare powers of 
scientific exposition to a very instructive appreciation of Dalton’s 
place in the history of science.” — Zhe Times. 


MAJOR RENNELL, F.RS., and the 


RISE of ENGLISH GEOGRAPHY. 


By CLEMENTS R. MARKHAM, C.B., F.R.S., 
President of the Royal Geographical Society, 


CASSELL & COMPANY, LIMITED, 
LUDGATE HILL, LONDON, 


MR. DIXON'S NEW WORK ON MIGRATION. 
The MIGRATION of BRITISH BIRDS: 


including their Post-Glacial Emigration as traced by the Application of 
a New | bem of Dispersal. Being a Contribution to Migration, Geo- 
graphical Distribution, and Insular Faunas. By CHARLES DIXON. 
With Six Maps. Crown 8vo, 75. 6d. 


The Times says :—‘‘ Mr. Dixon’s new law of dispersal he works out with 
infinite patience and ingenuity, and with immense command of illustrative 
detail. There is no doubt that his own authority i is great, and that his 
treatment of the subject is at once novel and attractive. 

The Daily Telegraph says:—‘ A work of fascinating interest... . Mr. 
Dixon's work . . . is sure to awaken controversy, and can scarcely fail in 
| any case profoundly to warand existing views.” 


CH APMAN & HALL, LIMITED, “LONDON. 


THE 


CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 


St. Tibb’s Row, Cambridge, 


NOW READY. 

Appendix to Descriptive List of Physical and Physiological Instruments, 
containing many new and improved forms of Apparatus designed and manu- 
factured by the Company since June 1892, including BIFILAR PEN- 
DULUM for measuring Eart Tremors, YULE’S HARMONIC 
ANALYSER, and PLATINUM PYROMETERS for Scientific and 
Commercial purposes. 

Post Free on 


MANUFACTURERS OF ‘IMPROVED MICROTOMES AND 
ACCESSORIES FOR SECTION CUTTING. 


Seismographs for automatically recording some of the Phenomena 
of Earthquakes, as supplied to many of the leading Observatories. 


Scientific Apparatus designed and manufactured for 
special purposes. 
Address all communications: 
| “Instrument Company, Ltd., Cambridge.” 
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SIR ISAAC NEWTON’S PRINCIPIA. 


Reprinted for Lord KELVIN, P.R.S., and HUGH 
BLACKBURN, M.A. 4to. 315. 62. 


NEWTON’S PRINCIPIA. Sections 
I. If. III. With Notes and Illustrations. Also a Collec- 
tion of Problems principally intended as Examples of 
Newton’s Methods. By PERCIVAL FROST, D.Sc., 
F.R.S., Fellow and Mathematical Lecturer, King’s 
College, Cambridge. 8vo. 12s, 


An ESSAY on the GENESIS, CON- 
TENTS, and HISTORY of NEWTON’S “PRIN- 
CIPIA.” By WALTER W. ROUSE BALL, Fellow and 
Assistant Tutor of Trinity College, Cambridge. Crown 
8vo. 65. net... 


UTILITY of QUATERNIONS in 
PHYSICS. By ALEXANDER McAULAY, M.A.; 
Lecturer in Mathematics and Physics in the University of 


Tasmania. 8vo. 55. net. 
An ELEMENTARY TREATISE on 
THEORETICAL MECHANICS. By Prof. ALEX- 


ANDER ZIWET, Assistant Professor of Mathematics in 
the University of Michigan. Part I. KINEMATICS. 
Part II. Introduction to STATICS. 
8vo. 85. 6d. net each part. 


APPLICATIONS of DYNAMICS to 
PHYSICS and CHEMISTRY. By J. J. THOMSON, 
M.A., F.R.S., Fellow of Trinity College, and Cavendish 
Professor of Experimental Physics, Cambridge. Crown 
8vo. 75. 6a. 


TREATISE on the MOTION of 
VORTEX RINGS. _ An Essay to which the Adams Prize 
was adjudged in 1882, in the University of Cambridge. 
By J. J. THOMSON, F.R.S.  8vo. 65, 


The ELEMENTS of GRAPHIC STA- 
TICS. <A Text-book for Students of Engineering. By 
L. M. HOSKINS, Professor of Pure and Applied Mathe- 
matics in the Leland Stanford Junior University, formerly 
Professor of Mechanics in the University of Wisconsin. 
8vo. 10s. net.’ 


A TREATISE on HYDROSTATICS. 
By ALFRED GEORGE GREENHILL, F.R.S., Pro- 
fessor of Mathematics in the Artillery College, Woolwich. 
Crown 8vo. 7s. 6d. 


A TEXT-BOOK of the PRINCIPLES 
of PHYSICS. Ay ALFRED DANIELL, M.A., Lec- 
turer on Physics in the School of Medicine, Edinburgh. 
Second Edition, Medium 8vo,. 215. 


PHYSICS: Advanced Course. 


DYNAMICS ; 


A 


By Geo. 


F. BARKER, Professor of Physics in the University of 
Pennsylvania. With a Magnetic Map of the United States. 
8vo. 


MACMILLAN AND CO., LONDON. 


MESSRS. MACMILLAN & CO.’S BOOKS 


FOR 


STUDENTS OF PHYSIC 


LESSONS in ELEMENTAR 
PHYSICS. By BALFOUR STEWART, LL.D., F. 
With a coloured spectrum. New Edition. Feap. 8vo. 


Questions. By T. H. Core. Pot 8vo. 2s. 


LESSONS in ELEMENTARY PRA 
TICAL PHYSICS. By BALFOUR STEWA 
LL.D., F.R.S., aud W. W. HALDANE GEE, Demé_ 
strator:and Assistant Lecturer in Physics, the Ow 
College. Vol. I. General Physical Processes. Cro! 
8vo. 6s. Vol. II. Electricity and Magnetism. Cro 
8vo. 7s. 6d. 


T 


LECTURES on some RECENT AI. 


VANCES in PHYSICAL SCIENCE. By P. G. TAI 
M.A., Sec. R.S.E., formerly Fellow of. St. Peter’s Colley 
Cambridge ;_ Professor of Natural Philosophy in the U: 
versity of Edinburgh. Third Edition. Crown 8vo, 4. 


HEAT. By Prof. P. G. Tarr. Crow” 


8vo. 6s. 


The THEORY of HEAT. By Tuomas) ¢ 
PRESTON, M.A. (Dub.), Fellow of the Royal Universi = 
of Ireland, and Professor of Natural Philosophy, Universi — 
College, Dublin. 8vo. 17s. net. 


BURNETT LECTURES—OnLIGH] 9 
In Three Courses. Delivered at Aberdeen in Novemt 
1883, December 1884, and November 1885. By q 
GEORGE GABRIEL STOKES, M.A., F.R.S., Fells A 
of Pembroke College, and Lucasian Professor of Math > 
matics in the University of Cambridge. Second Editio 4 
Crown 8vo. 7s. 62. [Nature Series. 


ELECTRIC WAVES. Being Researche™ 
on the Propagation of Electric Action with Finite Veloci > 
through Space. By HEINRICH HERTZ, late Profess. 
of Physics in the University of Bonn. Authorised transl 
tion by D. E. Jones, B.Sc. With Preface by Lo™ 
KELVIN, P.R.S. Illustrated. 8vo. Ios. net. 


PAPERS on ELECTROSTATICSan® ID 


MAGNETISM. By Lord KELVIN, P.R.S. Secor! 


Edition. 8vo. 18s. i 
MODERN VIEWS of ELECTR LI 
D.Sc., 


CITY. By OLIVER J. LODGE, Sc., Lint 

F.R.S., Professor of Experimental Physics in Universit 
College, Liverpool. With Illustrations. Crown 
6s. 6d. [Nature Seriti. 


The THEORY and PRACTICE ¢ 
ABSOLUTE MEASUREMENTS in ELECTRIC! 
and MAGNETISM. By ANDREW GRAY, 
F.R.S.E., Professor of Physics in the University College 
North Wales. In two Vols. Crown 8vo. Vo % 
12s. 6d. ; Vol. II., in 2 parts, 255. 


ABSOLUTE MEASUREMENTS 


ELECTRICITY and MAGNETISM. By ioe 
DREW GRAY. Second Edition. Feap. 8vo. 5* 


A TEXT-BOOK on ELECTRO-MAG 

- NETISM and the CONSTRUCTION of DYNANOS 

By DUGALD C. JACKSON, B.S., C.E., Prt 
Electrical Engineering, University of Wisconsin. 

Qs. net. 
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ESSAYS in HISTORICAL 
MISTRY. By T. E. THORPE, F.R.S., Professor 
of Chemistry in the Royal College of Science, South 
Kensington, London. Crown 8vo, 8s. 67. net. 


HISTORY of CHEMISTRY from the 


EARLIEST TIMES to the PRESENT DAY. By 
ERNST VON MEYER, Ph.D. Translated by GEORGE 
McGowan, Ph.D. 8vo, 145. net. 


THEORETICAL CHEMISTRY from 


the STANDPOINT OF AVOGADRO’S RULE AND 
THERMO-DYNAMICS. By Prof. NERNST.  Trans- 
lated by Prof. CHARLES SKEELE PALMER, of the 
University of Colorado. With Twenty-six Woodcuts and 
Two Appendices. 8vo, 155. net. 
er’s Colley i 
in the: EXPERIMENTAL PROOFS of CHE- 
| 8vo. Os. MICAL THEORY for BEGINNERS. By WILLIAM 
C : RAMSAY, Ph.D., F.R.S., Professor of Chemistry in 
TOW © University College, London. Second Edition. Pot 8vo, 
2s. 6d. 
CHEMICAL THEORY FOR BE- 
al Univers 4 GINNERS. By LEONARD DOBBIN, Ph.D., and 
y, Univers: = JAMES WALKER, Ph.D., D.Sc. Pot 8vo, 25. 62. 
LIGH], OUTLINES of GENERAL 
Novemt MISTRY. By Prof. WILHELM OSTWALD. Trans- 
lated by J. WALKER, D.Sc., Ph.D. 8vo, Ios. net. 
Ks.Fk A TREATISE on CHEMISTRY. By 
ond Editio j Sir H. E. ROSCOE, F.R.S., and the late C. SCHOR- 
‘ure Sata. LEMMER, F.R.S. Vol. I. The Non-Metallic Ele- | 

4 ments. New Edition. Completely revised by Sir H. E. 
esearche» Rosco, assisted by Drs. H. G. COLMAN and A. HARDEN. 
inite Veloci © With 374 Illustrations and a Portrait of Dalton engraved 
late Profess | by C. H. JEENs. 8vo. 21s. Vol. II. Part I. Metals, 18s. 
rised translit Vol. II. Part II. Metals, 18s. Vol. III. Organic Che- 
ce by Low mistry. Parts I., I., IV., and VI., 21s. each. Parts | 

III. and V., 18s. each. 
“1CSant INORGANIC CHEMISTRY for 
2S, GINNERS. By Sir HENRY E. ROSCOE, F.R.S. 

' Assisted by JoserpH Lunt, B.Sc. Globe 8vo, 2s. 62. 
JECTRI LESSONS in ELEMENTARY CHE- 
Sc., MISTRY, INORGANIC and ORGANIC. By Sir | 
in Universit He E. ROSCOE, F.R.S. Sixth Edition, thoroughly | 
Crown revised. Fecap. 8vo, 45. 6d. 
rture Series. 


The RISE and DEVELOPMENT of | 
ORGANIC CHEMISTRY. By CARL SCHOR- 
LEMMER, LL.D., F.R.S., late’ Professor of Organic 
Chemistry in the Owens College, Manchester, Victoria 
University. Revised Edition. Edited by ARTHUR 
SMITHELLS, B.Sc. Crown 8vo, §5. net. 


TEXT-BOOK of INORGANIC 


CHEMISTRY. By Prof. IRA REMSEN. 8vo, 16s. 


A 


INORGANIC CHEMISTRY. By the 


Crown 8vo, 6s. 6d. 


ORGANIC CHEMISTRY. 


Crown 8vo, 6s. 67. 


The ELEMENTS of CHEMISTRY. 


New Edition. 


same, 


same. 


By the sane, Feap. 8vo, 25. 6d. 


MACMILLAN 


By the | 


MESSRS. MACMILLAN & CO.'S BOOKS 
STUDENTS OF CHEMISTRY. 


PRACTICAL INORGANIC CHE- 


MISTRY. By FRANCISJONES, F.R.S.E.  Feap. 8vo, 
2s. 62. 


PRACTICAL ORGANIC CHEMIS- 
TRY. By J. B. COHEN, Ph.D. Fcap. 8vo, 2s. 62. 


LESSONS IN ORGANIC CHEMIS- 


TRY. Part I., Elementary. By G. S. TURPIN, M.A., 
D.Sc., Principal of the Technical School, Huddersfield. 
2s. 6d. 


A MANUAL OF MICROCHEMI- 


CAL ANALYSIS. By Prof. H. BEHRENS. With an 
Introductory Chapter by Prof. J. W. Jupp, F.R.S. 6s. 


SERIES of CHEMICAL PROB- 
LEMS, WITH KEY. By T. E. THORPE, F.R.S, 
New Edition. Revised by W. TATE. Feap. 8vo, 2s. 

CHEMICAL ARITHMETIC. With 


1200 Problems. By S. LUPTON, M.A. 2nd Edition, 
revised. Feap. 8vo, 45 


The ELEMENTS of THERMAL 


A 


CHEMISTRY. By M. M. PATTISON MUIR, M.A., 
F.R.S.E., assisted by D, M. WiLson, With a Plate. 8vo, 
12s. 6d. 


A TEXT-BOOK of the PHYSIOLOGI- 
CAL CHEMISTRY of the ANIMAL BODY, including 
an Account of the Chemical Changes occurring in Disease. 
By ARTHUR GAMGEE, M.D., F.R.S. Vol. II. The 
Physiological Chemistry of Digestion. With two Chromo- 
Lithographic Charts by SPILLON and WILKINSON. 8vo, 
18s. (Vol. I. 8vo, 18s.) 


The CHEMICAL BASIS of the ANI- 
MAL BODY. An appendix to Foster’s ‘‘ Text-Book of 
Physiology.” Fifth Edition. By A. SHERIDAN LEA, 
M.A., D.Sc., F.R.S., University Lecturer in Physiology 
in the U niversity of Cambridge ; ; Fellow of Caius College. 
Svo, cloth, 75. 6d. 


CHEMICAL ANALYSIS OF OILS, 
FATS, AND WAXES, AND OF THE COMMERCIAL 
PRODUCTS DERIVED THEREFROM. From the 
German of Prof. Dr. R. BENEDIKT. Revised and enlarged 
by Dr. J. LEWKOWITSCH, F.I.C., F.C.S Technical 
Manager at the Whitehall Soap Works, Leeds ; Consulting 
Chemist and Chemical Engineer. 8vo, 215. net. 


PRIMER of AGRICULTURAL 
CHEMISTRY ; or, the FOOD OF PLANTS. By A. P. 
LAURIE, M.A., Fellow of King’s College, Cambridge, 
Adviser in Technical Education to the Bedfordshire County 
Council. Pot 8vo, Is. 


-BLOWPIPE ANALYSIS. By J. Lay- 
DAUER. Authorised Translation by J. TAYLOR, o: 
Owens College, Manchester. New and thoroughly Re- 
vised Edition. Globe 8vo, 45. 6d. 


METHODS of GAS ANALYSIS. By 
| Dr. WALTHER HEMPEL. Translated by Dr. L. M. 
DENNIs. Crown 8vo, 7s. 6d. 


THE CHEMISTRY OF PHOTO- 
GRAPHY. By RAPHAEL MELDOLA, F.R.S 
Professor of Chemistry, Technical College, Finsbury. 

Crown 8vo, 6s. 
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THE LIBRARY OF USEFUL STORIES. 


PRICE ONE SHILLING EACH VOLU. ME. 


THE STORY OF THE STARS. 
By G. F. CHAMBERS, F.R.A.S. 


Author /Hand-book of Astronomy,’ &c. With 24 Illustrations. 
. FOURTH THOU SAND. ‘ 


LONDON: 


-G EORG E 


THE a OF PRIMITIVE MAN. 


EDWARD CLODD, 
Author of * Story of Creation,” &c. With 88 Illustrations. 
JUST READY. ! 


NEWNES, 


SCIENTIFIC WORTHIES. 


The following is a list of the ‘Steel Portraits that have appeared in the above Series :— 


MICHAEL FARADAY. 

THOMAS HENRY HUXLEY. 
CHARLES DARWIN. 

JOHN TYNDALL. 

SIR GEORGE GABRIEL STOKES. 
SIR CHARLES LYELL. 

SIR CHARLES WHEATSTONE. 
SIR WYVILLE THOMSON. 
ROBERT: WILHELM BUNSEN. 
LORD KELVIN. 

BARON ADOLF ERIK NORDENSKJOLD. 
HERMANN L. F. HELMHOLTZ. 
SIR JOSEPH DALTON HOOKER. 
WILLIAM HARVEY. 

SIR GEORGE'B. AIRY. 


| 
| 


| 


J. LOUIS R. AGASSIZ. 

JEAN BAPTISTE ANDKE DUMAS. 

SIR: RICHARD OWEN. 

TAMES CLERK:-MAXWELL. 
AMES PRESCOTT JOULE. 
ILLIAM SPOTTISWOODE. 

ARTHUR CAYLEY. 

SIR C..W. SIEMENS. 

JOHN COUCH ADAMS. 

JAMES JOSEPH SYLVESTER 
MITRI IVANOWITSH MENDELEEF. 

LOUIS PASTEUR. 


SIR ARCHIBALD GEIKIE. 


N.B.—The Portrait of Sir A. Geikie is the first of a New Series. 


Proof impressions of these, printed on India paper, may b2 had from the Publishers, price 5s. each ; 


or the Set of 


28 Portraits in a Handsome Portfolio for £7 5s., carriage paid. The Portfolio may be had separately, price 6s. 


‘Cheques and Money Orders payable to MACMILLAN & CO. 
OFFICE:OF “NATURE,” 29 BEDFORD STREET, STRAND. 


LANTERN SLIDES IN ZOOLOGY AND BOTANY. 


We have now ready extensive series of beautifully executed Lantern 


Slides, specially selected and adapted for ee Science Lectures. 
The following are a few of the Sets in stock :— . 


1. Evolution. 


of he Sew The of Life (Pro- 
3. The Contents of the Tow-Net. | tozoa, "7 

4. A Dredging Cruise. } 10. Elementary Neteas. 

7. The Metamorphoses of Cems 12. The Mechanism of Plants. 


tacea. 13. The Scenery of Jersey. 
The number of Slides in each Series can be v aried to suit individual 
requirements. 


Price 1/- each, with reduction for a Quantity. 


Slides ¢o Order at same Price as from Stock; on Hire at 
2/- per doz. 


Perfect Workmanshit Guaranteed. Full Particulars on 
application. 


JAMES HORNELL, BIOLOGICAL LABORATORY, JERSEY 


8. The Metamorphoses of Insects 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox globator, and other Alga, Ameba, Vorticella, Paramecium, 
Cordylophora, Floscularia ¢ eros, Eichornii, and other 
Pond Life. Specimen Tube, with Drawing, Price 1s. Living Crayfish and 
other Types for Dissection. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 
The following animals can always be supplied, either living 
or preserved by the best methods :— 
Sycon_; Clava, Obelia, Sertularia; Actinia, Tealia, rophy ilies 


onium ; Hormiphora (preserved) ; Leptoplana.; Lineus, Am iporus ; Ni 
Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, Gammaris, 


| Ligia, Mysis, Nebalia, Carcinus ; Patella, Buccinum, Eledone, Pectens, 


Bugula, Crisia, Pedicellina ; ‘Holothutia, Asterias, Echinus ; Ascidia, Salpa 
preserved), Scyllium, Raia, &e. , &e. 
For prices and more detailed lists apply to 


Biological Laboratory, mouth THE DIRECTOR. 


OPTIMUS ” 


IMPROVED PHOTOGRAPHIC OUTFITS. 


-EXTRA LONG FOCUS CAMERA. 


5x4 
£10 £11 


PERKEN, SON & RAYMENT, 


. British Journal of Photography says:—‘‘The present model Rayinent Camera is 
among the very lightest of actually rigid cameras offered to the public. 
opening and closing is greatly facilitated by the additional arrangement for throwing the 
pinion out of gear from the rack. There is no curtailment of view when lenses of, shor 
focus and wide angular aperture are in use. All movements serene! to co mod 
scientific photographer are included in this compact instrument.’ 

Including Rayment Camera, Three Double Dark Slides, ‘* Optimus” Rapid . Rectilinear 
Lens, Instantaneous Shutter, Tripod Stand, Waterproof Case, complete— | 
64 x 43 
£12 £15 


The rapidity 


12x 10 


£25 


LONDON. 


10x 8 x inches. 


£20 


99 HATTON GARDEN, 
141 OXFORD STREET, 


84 x 65 


Printed by Ricnharp Criay anp Sons, Limirep, at 7 and 8 Bread Street Hill. Que ‘Victoria Street, i in the City of Londen, ont published ody 
MACMILLAN AND Co., at 29 Bedford Street, London, W.C., and 66 Fifth Avenue, New York.—Tuurspay, May 30, 1895. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 
‘* To the solid ground 
Of Nature trusts the mind which builds for aye.” —WorvsworvH. 


No. 1336, VOL. 52.] THURSDAY, JUNE 6, 1895. [PRICE SIXPENCE. 
Registered as a Newspaper at the General Post Office. ] {All Rights are Reserved. 


NEWTONIAN” ARC LAMPS FOR LANTERNS. BROWNING’S BINOICULARS. 
SELF-FEEDING 
FOCUS= 
Thorough 


PATTERN 


Catalogue 
of 
Lanterns 


THE “ECONOMICAL” FIELD-GLASS. 


This Binocular has achromatic object-glasses 14 inch in diameter, and 
sliding shades to shelter the object-glasses from sun or rain, and is fitted in 
a solid leather sling case, price £1 5s. ; sent free. 


Illustrated Catalogue of Binoculars post free. 


MAJOR HOLDEN'S PROVISIONAL PATENT. 
SC Zz J é a 
AEX. NBWTON & Co. JOHN BROWNING, 63 STRAND, LONDON, W.C. 


3 FLEET STREET, LONDON. 


NEGRETTI AND ZAMBRA, 


The Ep Camera JORDAN'S (PATENT) SUNSHINE RECORDER 


Latest and Most Perfect 
form. 


Price 


£5 15s. 6d. 


With a supply of Charts. 


NEGRETTI 


AND 


ZAMBRA, 


ScIENTIFIC 
INSTRUMENT MAKERS 
TO THE QUEEN, 


38 HOLBORN VIADUCT. 


PARTICULARS of this 
unique HAND-CAMERA 
may be had FREE on 
application to 


R. & J. BECK, 


Branches :—45 Cornhill ; 
122 Regent St., London. 
lilustrated Description 
68 CORNHILL Post Free. 
’ 
ly LONDON E Cc NEGRETTI & ZAMBRA'S “ Illustrated Catalogue,” 600 Pages, 
3 o\Je 1200 Engravings, Price 5s. 6d. 


“UP-To-DATS Telephone No. 6583. Telegraphic Address : “‘ Negretti, London. 
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CITY AND GUILDS OF LONDON 
INSTITUTE. 
FOR THE ADVANCEMENT OF TECHNICAL EPUCATION, 
SESSION 1895-96. 

The Courses of Instruction in Engineering and Chemistry a: *he Institute’s 
Colleges commence in October, and cover a period of two to three years. 
Particulars of the Entrance Examinations, Scholarships, Fees, and Courses 
of Study, may be obtained from the respective Colleges, or from the Head 
Office of the Institute, Gresham College, Basinghall Street, E.C. 


CITY AND GUILDS CENTRAL TECHNICAL COLLEGE 
{Exhibition Road, S.W.), for students not under 16 years of age preparing to 
become Civil, Mechanical or Electrical Engineers, Chemical and other 
Manufacturers, and Teachers. 

Professors :—O. Henrici, LLD., F.R.S. (Mathematics), W. C. Unwin, 
F.R.S., M.1.C.E. (Civil and Mechanical Engineering), W. E. Ayrton, F.R.S. 
(Physics and Electrical Engineering), H. E. Armstrong, Ph.D., F.R.S. 
Chemistry). 

CITY AND GUILDS TECHNICAL COLLEGE, FINSBURY 


Leonard Street, City Road, E.C.). The DAY DEPARTMENT provides 
Courses of Intermediate Instruction for Students not under 14 years of age, 
preparing to become Mechanical or Electrical Engineers, and Technical 
Chemists. 

Professors :—S. P. Thompson, D.Sc., F.R.S. (Electrical Engineering), J. 
Perry, D.Sc., F.R.S. (Mechanical Engineering), R. Meldola, F.R.S. 


{Chemistry). 
JOHN WATNEY, Hon. Secretary. 
City and Guilds of London Institute, 
Gresham College, Basinghall Street, E.C. 


BEDFORD COLLEGE, LONDON 
(FOR WOMEN), 
8 and 9 YORK PLACE, BAKER STREET, W. 
Principal—Miss EMILY PENROSE. 
EASTER TERM, 1895. 


The Half Term will begin on Thursday, May 30. A limited number of 
Residents are received in the College. 


ENTRANCE SCHOLARSHIPS. 


One PFEIFFER SCHOLARSHIP in Science, Annual Value £48, and 
one REID SCHOLARSHIP in Arts, Annual Value 30 Guineas, each 
tenable for Three Years, will be awarded on the result of the Examination to 
be held at the College on June 25 and 26. Names to be sent in to the 
Principat not later than June 15. All inquiries to be made of the 
PRINCIPAL. 

LUCY J. RUSSELL, Honorary Secretary. 


MASON COLLEGE, BIRMINGHAM. 
NEW SCHOLARSHIPS. 

The following SCHOLARSHIPS are OFFERED for COMPETITION. 
Applications, supported by details of educational training and references to 
former teachers and others, should be sent to the REGISTRAR on or before 
SEPTEMBER 2, 1895. The Awards will be made in September next, and 
the Scholarships will be tenable during the Session 1895-90. 

FOUNDED by the late T. AUBREY BOWEN, Esq., of MEL- 
BOURNE, AUSTRALIA. 
(a) TWO BOWEN SCHOLARSHIPS in ENGINEERING of the value 


of £100 each. 
(4) A BOWEN SCHOLARSHIP in METALLURGY of the value of 
100. 
(.) THREE PRIESTLEY SCHOLARSHIPS in CHEMISTRY of the 


value of £100 each. : ae 
Further particulars may be obtained on application to the REGISTRAR. 
R. S. HEATH, Principal. 
GEO. H. MORLEY, Registrar. 


BALLIOL COLLEGE, CHRIST 
CHURCH, AND TRINITY COLLEGE, 
OXFORD. 

NATURAL SCIENCE SCHOLARSHIPS AND EXHIBITIONS. 

A Combined Examination for Natural Science Scholarships and Exhibi- 
tions will be held by the above Colleges, beginning on TUESDAY, 
NOVEMBER 10, 1895. 

Three Schaincelen and two Exhibitions will be offered, the Scholarships 
being worth £80 a year. 

The subjects for Examination will be Physics, Chemistry, and Biology, 
but Candidates will not be expected to offer themselves in more than two of 
these. 

Particulars may be obtained by application to 

A. VERNON HARCOURT. 

Christ Church, Oxford. 


CIVIL SERVICE COMMISSION. 
FORTHCOMING EXAMINATIONS. 

UNIOR ASSISTANT in the SCIENCE BRANCH, and in the 
ART BRANCH, of the SOUTH KENSINGTON MUSEUM (18-25), 
JUNE 27. 

The dates specified are the latest at which applications can be received. 
They must be made on forms to be obtained, with particulars, from the 
Secretary, Civil Service Commission, London, 5.W. 


HUDDERSFIELD TECHNICAL 
SCHOOL. 


_ Applications are invited by the Governors of the Huddersfield Technical 
School for the following APPOINTMENTS, the duties of which y ill 
commence with the next Session at the beginning of September :— 
1.—LECTURER in PHYSICS, Applied Mechanics, and Steam : Salary 
£200 a year. 
_Il.—ASSISTANT MASTER in CHEMISTRY and PHYSICS, to take 
Elementary Work in these Subjects, both Theoretical and Practical - 
Salary £100 a year. ‘ 
III.—MISTRESS of the GIRLS’ DEPARTMENT, to take the control 
under the Principal of that Department, and to Lecture on Physiology 
Hygiene, Botany, and Biology. Salary £120 a year. = 
Further particulars may be obtained from the Principal, G. S. Turpry 
M.A., D.Sc., or from the undersigned, to whom applications should be sent 


not later than Saturday, June 22. 
THOMAS THORP, Secretary. 


ROYAL VETERINARY COLLEGE, 
CAMDEN TOWN, N.W. 


The Governors of the Royal Veterinary College are desirous of obtaining 
the services of « Lecturer on Biology (Botany and Elementary Zoology), 
The duties will mainly consist in giving a course of about 4o Lectures and 20 
Demonstrations in Botany, and about 20 Lectures in Zoology. 

The Salary will be at the rate of £100 per annum. 

Applications, accompanied by not more than four testimonials, must be 
forwarded to the SECRETARY, as above, not later than WEDNESDAY, 
JUNE 12 next. 

May 29, 1895. RICHARD A, N. POWYS, Secretary. 


A MASTER is required in a Public School, 
for Mathematics and Physics. Oxford or Cambridge man with a First 
Class in one of these subjects. £180.—SeEcRETARY, Assistant Masters 
Association, Parmiter’s School, Victoria Park, N.E. 


WANTED, a Gentleman to undertake the Biological Teaching. Part of 
his time only will be asked for, but other paid work can be had, and 
Plymouth affords exceptional opportunities for Biological Research.—For 
details as to the Appointment, apply to the HEAD-MAsTER. 


Petrographic Microscope, by Crouch, on the 
** Nachet” principle, for Sale. With Accessories for Examination of 
Sections in Convergent Polarised Light, os Wedge, &c. Two 
Objectives, 1} and fin. Price £18.—Apply by letter, ‘* B.Sc.,” Office 
of NATURE. 


TO COLLECTORS OF PRECIOUS 
STONES, AND OTHERS.—R. C. NOCKOLD, 12 Frith Street, 
Soho Square, W., Diamond and Oriental Stone Merchant, has a very 
fine Stock of Valuable Specimens (Natural and Cut) suitable for Collec- 
tions or Jewels; likewise, a unique Opal Table Top; also, is a large 
buyer of Jewels, Cut and Uncut. 


MANUFACTURER OF 


ELECTRICAL & PHYSICAL 


y INSTRUMENTS, 
Wh 44 Hatton Garden, London. 


Catalogues Free. 


OPTICAL & SCIENTIFIC INSTRUMENTS. 


Spectrometers, Spectroscopes, Goniometers, Cathetometers, Optical 
Benches, &c., &c. Instruments for special purposes constructed to Clients 
own designs. Prices moderate. 


W. WILSON (formerly Foreman at Messrs. ELLIOTT Bros.), 
56 Crogsland Road, Chalk Farm, London, N.W. 


TO SCIENCE LECTURERS. 


See Mr. HUGHES'S PATENT COMBINATION OPTICAL 
LANTERN, used by late W. Lant Carpenter, Esq., Prof. Forses, &c. 
Miniature Triple Lantern constructed for B. J. Ma pen, Esq. ; great 
success. New Oxyhydrogen Microscope. Science Lanterns x *; lass 
Demonstration. Magnificent Results. Docwra Triple, Prize Medal, 
Highest Award. Supplied to the Royal Polytechnic Institution, Dr. H 
GRaATTAN GUINNEsS, Madame ApELINA Patti, &c. Patent Pamphengos 
Science Lanterns. The Universal Lantern 4-inch Condensors, 4-wick Lamp, 
Portrait Combination front Lenses, £1 5s. 6d., marvellous value. Science 
Lecture Sets. Novelties. The Lantern Kaleidoscope. Cheapest Lantern 
Outfits in the World. Grandly Illustrated Catalogue, over 180 choice En- 
gravings, 6d.; Postage, 3d. List of 300 Lecture Sets, Science Subjects, 
Views, &c., 6d.; Postage, 2d. Pamphlets Free.—W. C. HUGHES, 
Speciauist, Brewster House, 82 Mortimer Road, Kingsland, N. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 


180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery 
Netsukis, China, Lacquer, Gongs, Shells, and other Curios. 
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Bales by Huction. LIVING SPECIMENS FOR 
“TUESDAY NEXT. | THE MICROSCOPE. 


: > > Volvox globator, and other Alga, Ameeba, Vorticella, Paramecium 
A VALUABLE COLLECTION OF BRITISH LEPIDOPTERA. Cordylophora, Flosculasia Stephanoceros, Eichornii, and 


MR | # Cc. STEVENS will sell by Auction | Pond Life. Specimen Tube, with Drawing, Price 1s. Living Crayfish and 


at his Great Rooms, 38 King Street, Covent Garden, on TUESDAY 


other Types for Dissection. 


next, JUNE 11, at half-past 12 precisely, the First Portion of the THOMAS BOLTON, 
Valuable and Extensive Collection of British Lepidoptera, formed by J. 25 BALSALL HEATH ROAD, BIRMINGHAM. 


E. Rosso, Esq., who is giving up collecting. The Collection contains 
fine Series and rare Species. Also a Cabinet. 
On view the Day prior, 12 till 4, and Morning of Sale, and Catalogues had. MARINE BIOLOGICAL ASSOCIATION 
- OF THE UNITED KINGDOM. 


re THE LABORATORY, PLYMOUTH. 
VALUABLE NATURAL HISTORY SPECIMENS. The fcllowing animals can always be supplied, either living 
MR. J. C. STEVENS will sell by Auction or preserved by the best methods :— 


at his Great Rooms, 38 King Street, Covent Garden, on WEDNESDAY | Sycon ; Clava, Obelia, Sertularia ; Actinia, Tealia, Ca ophyllia, Aloy- 
next, JUNE 12, at half-past 12 precisely, a further Portion of a Natural pat 

ICMESS odite, cola, Lanice, e > Sy Ss, a! arus, 
History Collection, by order of the Executors of the late DuCHEss OF acs is, Nebalia, Carcinus; Patella, Buccinum, Eledone, Pectens, 


Bugula, Crisia, Pedicellina ; Holothuria, Asterias, Echinus; Ascidia, Salpa 


Cabinets (preserved), Scyllium, Raia, &c., &c. 
For prices and more detailed lists apply to 
On view the Day prior, 12 till 4, and Morning of Sale, and Catalogues had. Biological Laboratory, Plymouth. THE DIRECTOR. 
WEDNESDAY, JUNE 10. oO OW Y’S Oo TM ENT 
MR. J. C. STEVENS will sell by Auction H LL A IN 
at his Great — 38 King ae, Covent Gade, on WEDNESDAY, cu RES 
JUNE 10, at half-past 12 o'clock precisely (by order of the Adminis- 
trator of the late JosHua West), a aoe aang Paintings, Old _ Gout, Rheumatism, Lumbago, Sciatica, 
gravings, Books, Curiosities and Antiquities, Old China, Glass, &c. s * 
Also a Collection ot Curiosities from New Guinea, the Property ofa Cuts, Bruises, Sprains, &c. 
Gentleman, sold in consequence of removal, and a Collection of Oil | INVALUABLE FOR ALL SKIN DISEASES 
Paintings. e 
On view the Day prior, ro till 4, and Morning of Sale, and Catalogues had. Holloway’s Ointment and Pills may be obtained of 
‘ TUESDAY AND WEDNESDAY, JUNE 25 AND 26. all Medicine Vendors. 
VALUABLE BIRDS’ EGGS. NOTICE.—Advertisements and business letters for 
MR J.C. STEVENS will sell by AUCTION | NATURE should be addressed to the Publishers ; 
at his Great Rooms, 38 King Street, Covent Garden, on TUESDAY, Editorial communications to the Editor. The 


JUNE 2s, and following day,’at 12.30 each day, a further Portion of the | C Ns E- ss “PuHus 
Valuable and Extensive Collection of Birds’ Eggs formed by Lrorotp telegraphic address of NATURE és PHUSIS, 
Fievp, Esq., F.R.S.E., including very fine examples of the Egg of the LONDON. 


Golden Eagle, Honey Buzzard, Swallow-tailed Kite, Egyptian Vulture, CHARGES FOR ADVERTISEMENTS. 


Green Shank, Dotterel, Spotted Red Shank, Wallcreeper, Nutcrackers, 


Waxwing, Savis Warbler, and Cuckoos with Eggs of the Foster 7 ‘ 4 s. dd. 
Parents, Xc, Three Lines in Column ....... 2 6 
On View the Day prior, 12 till 4, and Morning of Sale, and Catalogues had. Per Line after oo 9 
‘ One Eighth Page, or Quarter Column . 0 18 6 
Quarter Page, or Half a Column ... 115 
' Half a Page, ora Column ...... 3 5 0 
SUBSCRIPTIONS TO “NATURE.” 
Mathematical Instrument Manufacturer to H.M. Government, Council LG & 
of India, Science and Art Department, Admiralty, &c. Yearly 18 0 
Mathematical, Drawing, and Surveying Instruments Half-yearly 6 
of every description Quarterly x 3 o 7 6 
Of the Highest Quality and Finish, at most Moderate Prices. To ALL PLACES. ABROAD =i 7 
lllustrated Price List Post Free. Yearly . 
F. S. obtained the only Medal in the Great Exhibition of 1862 for 
xcellence of Construction of Mathematical Instruments, and the only Gop Quarterly 
in the International Inventions Exhibition 1885 for Mathematical 
ork. Silver Medal, Architects’ Exhibition. 1886. | Money Orders payable to MACMILLAN & Cv. 


Address :—GREAT TURNSTILE, HCLBORN, LONDON, W.C. | OFFICE: 29 BEDFORD STREET, STRAND, W.C. 


“OPTIMUS” PHOTOGRAPHIC OUTFITS. 


EXTRA LONG FOCUS CAMERA. 

British Journal of Photography says:—‘‘The present model Rayment Camera is 
among the very lightest of actually rigid cameras offered to the public. The rapidity of 
opening and closing is greatly facilitated by the additional arrangement for throwing the 
pinion out of gear from the rack. There is no curtailment of view when lenses of short 
focus and wide angular aperture are in use. All movements necessary to the modern 
ie scientific photographer are included in this compact instrument.” 

Including Rayment Camera, Three Double Dark Slides, Optimus” Rapid Rectilinear 

IMPROVED PATENT. Lens, Instant Shutter, Tripod Stand, Waterproof Case, complete— 

4k x 3h 64 x 43 84 x 65 10x 8 12x 10 15 x 12 inches. 
£10 £11 ‘£12 £15 £20 £25 £30 


PERKEN, SON & RAYMENT, Stare’ “LONDON. 


: 
: 
| 
= | 
. Two 
Office 
Street, 
a very 
Collec- 
. large | 
ICAL 
ndon. 
TS. 
Optical 
“hents 
ROS. 
‘ICAL 
es, &c. 
reat 
Class 
Medal, | 
Wr. H. 
i 4 
= 
ravments || Va 


ROYAL INSTITUTION. 


HYDROGEN VOLTAMETER 
SILVER  VOLTAMETER ? 


SIR HUMPHREY DAVY: 


“ Nothing tends so much to the advancement of know baie as the applica- 
tion of a new instrument. 


* * 
“ This nascent lies will become a powerful and accurate instru- 
ment of ani alysis. 
FARADAY :— 


** By the aid of this instrument (the Hydrogen Voltameter), 1 have been 
able to establish the definite character of electro-chemical action in its most 
general sense ; and / am persuaded it will become o v. the utmost use in the 
extensions of the science which these views afford. [ do not pretend to have 


made its detail perfect, but to have demonstrated the truth of the principle | 


and the utility of its application.” 


TYNDALL: 


** It is marvellous how true his (Faraday’s) instincts were.” 


GLADSTONE :— 


“Those who loved Faraday should treasure every word that he spoke.” 


RAYLEIGH :— 
* The difficulties which have been experienced, and w hich have been the 
—_ of so much delay, have related entirely to the behaviour of the SILVER 
oltameters. 


For anew form of Hydrogen ter, see The Electrician, August | 


17, 1894, or illustrated advertisement, Narure, May 16, 1895. This instru- 
ment ts fully described in and forms the subject of 
“STANDARD METHODS IN PHYSICS AND ELECTRICITY 
CRITICISED, AND A TEST FOR ELECTRIC METERS 
PROPOSED.” 
By H. A. Naser. (Published for the Author by G. Tucker, London. 
Demy 8vo. 5s.) It was shown before the Physical Society, M arch 8, 1895. 
1 ¢.c.m. hydrogen per minute = 0°1437 ampere. Range yey to 100 am- 
peres. Accuracy of fy per cent. easily obtainable. 
These statements will be found justified in the above book. 


SOLE MAKER AND PATENTEE, 


H. A. NABER, 


3 ST. MARTIN’S STREET, LEICESTER SQUARE, 
LONDON, W.C. 
N.B.—‘* There is as yet no convenient practical definition of the unit of 


current strength, the ampere.” —W. OstwaLp, 1894. 


We have just bought the ‘Mathematical and 


Scientific LIBRARY OF THE LATE PROFESSOR | 


HENRY J. S. SMITH, of Oxford, including separate 
copies of 32 of his own Papers; Quarterly Journal of 
Mathematics, Gergonne’s Annales, Tortolini “Annali, 3 


Series, Clebsch u. Neumann Annalen, Journal of the | 


Chemical Society, Annales de Chimie et de Physique ; 
Works by Cauchy, Clebsch, Crelle, Dase, Euler, Fourier, 
W. R. Hamilton, Lacroix, Laplace, Legendre, Monge, 
Peirce, Riemann, Pliicker, Simpson; and about 1500 
separate papers by the Principal Mathematicians of the last 
half-century. As we cannot prepare a Catalogue for some 
months, we shall be glad to answer inquiries for books that 
any of our correspondents may be in search for. 


MACMILLAN ¢ & BOWES, CAMBRIDGE. 


“BEST  DRAPER’S INK (DICHROIC) 


BLACK 
INK 
KNOWN In Jars, 6d., 1s., & 2s. each. 


Can be obtained in London, through Messrs. BarcLtay & Sons, Farringdon, 
Street; W. Epwarps, Old Change; F. Newsery & Sons, Newgate 
Street ; and to be had of all Stationers. 


BEWLEY & DRAPER (Limited), Dublin. 


When this ink is used writing 
becomes a pleasure. 


May be had from all Stationers. 
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| ** Has now entered well into its stride as the representative of advanced 
ience.”"—Pall Mall Gazette, May 20, 1895. 


SCIENCE PROGRESS 


A MONTHLY REVIEW OF CURRENT 
SCIENTIFIC INVESTIGATION. 
Edited by J. BRETLAND FARMER, M.A. 
With the Co-operation of a powerful Editorial Committee. 
Contents of JUNE Number. 

NEW ASPECTS OF AN OLD AGRICULTURAL QUESTION. By 
H. Marsuact Warp, M.A., F.R.S., Professor of Botany in the Royal 
Indian Engineering College, Cooper's Hill. 

THE RATIO OF THE SPECIFIC HEATS OF GASES. By J. W. 
Caprstick, M.A., Fellow of Trinity College, Cambridge. 
PROGRESS IN PHYSICAL CHEMISTRY DURING 1894 (Part IL). 
By J. W. Ropcer, A.R.C.S 
ON THE ASTID “BODY AND THE METAPLASTID 
CELL. By J. E. S. Moore, A.R.C.S. 
APPENDICES: 
I. NOTICES OF BOOKS. 
Il. CHEMICAL LITERATURE FOR APRIL, 1895. 
| Price HALF-A-CROWN. Subscription Price, 25s. per Annum, Post Free. 
Vots. I. and I. in Handsome Cloth Boards, each containing 
over 500 pp., now Ready. Price 15s. each. 


London: THE SCIENTIFIC PRESS, Limited, 428 Strand, W.C. 


NEW EDITION OF 


| MARSHALL AND HURST'S 
“PRACTICAL ZOOLOGY.’ 


NOW READY, 4th;Edition. Revised by C. HERBERT HURST. 
With Illustrations. Crown 8vo, ros. 6d. 


A JUNIOR COURSE OF PRACTICAL ZOOLOGY. By the late 
A. MILNES MARSHALL, M.D., D.Sc., M.A., Professor in the 
| Victoria University; Beyer Professor of bein’ in "ie College ; late 
Fellow of St. John’ s College, Cambridge. Assisted by C. HERBERT Horst, 
Ph.D., Lecturer in the Victoria University ; Demonstrator and Assistant 
Lecturer in Zoology, Owens College, Manchester. 


| London : SMITH, ELDER, & CO., 15 Waterloo Fines. 


NO END OF WORRY SAVED BY USING» 
STONE’S TIME-SAVING 
For keeping in order all SPECIALITIES 


LETTERS, PAPERS, PAMPHLETS, Music, &c. 


Sold by Stationers everywhere. Send postcard for Illustrated Catalogue to 
the manufacturers, 


HENRY STONE & SON, BANBURY. 
| S; Boxes, Files, and Cabinets made to order for avariety of. 


NATURAL SCIENCE. 


I.—THE ASSOGUE, A PECULIAR BRITISH MAMMAL (with 
Plate). 

Tuomas, F.Z.S 
I1.—THE CANONS OF SOUTHERN. 

A. J. JuKEs-Browne, M.A., F.G 
| 11.—INDIVIDUAL VARIATI 
| Rev. G. Henstow, M.A., F.L.S 
| IV.—THE AFTER R-SHOCKS OF HARTHOUAKES. (Illustrated.) 
| C. Davison, M./ 
| 
| 


| 
| The JUNE Number contains :— 


V.—EOZOON AND MONTE 
WILLIAM C.M.G., . J. Jounston- 
} avis, M.D., . W. Grecory, D.S 
| VI.—IN THE HOME OF HE NAUTILUS. 
A. Wittey, B.Sc. With Introduction by E. Ray LANKESTER, 
| M.A., F. RS. 
Nores, News, Reviews, Osrrvaries, &c., AND INDEX. 
| The JULY Number, which begins a New Volume, wiil contain 
| THE SCIENTIFIC RESULTS OF THE “ CHALLENGER” 
| EXPEDITION. 
| By Sir W. Turner, Capratn Tizarp, R.N., RENARD, PROFESSORS 
| Happon, HAECKEL, Herpman, Hickson, "Jupp, Rupert Jones, Ray 
| LankesTeR, McINTOSH, PELSENEER, SoLL As, PercevaL WriGut, Drs 
| J. W. Grecory, Hoek, BowpLer SHARPE, Rev. T. R. R. STEBBING, 
| Messrs. BATHER, BEDDARD, Baron CLARKE, Dickson, HARMER, HOvLE, 
| VAUGHAN JENNINGS, Cuatmers MITCHELL, G. Murray, Pocock, 
| RENDLE, SHERBORN, SLADEN, SMITH Woopwarp, and others. 
Orders should be sent without delay to the Publishers, 
| 


RAIT, HENDERSON & CO., LTD., 
22 St. Andrew Street, Holborn Circus, London, E.C. 


Price ONE SHILLING, NET. 
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DIARY OF SOCIETIES. 


LONDON. 


THURSDAY, June 6. 

Rovat INsTITUTION, at 3.—The Instruments and Methods of Spectroscopic 
Astronomy: Dr. W. Huggins, F.R.S. 

Cuemicat Society, at 8.—On the Molecular Refractions of Dissolved Salts 
and Acids: Dr. Gladstone, ‘F.R.S., and W. Hibbert.—A Comparison of 
some Properties of Acetic Acid and its Chloro- and Bromo-derivatives : 
spencer Pickering, F.R.S.—88-Dinaphthyl and its Quinones: Dr. F. D. 
Chattaway. 

LINNEAN Tene at 8.—On a New Distomum: Geo. West.—On a New 
Genus of Siphonean Algz, Pseudoconium : Mdme. van der Bosse.—On 
the True Nature of Mobiusispongia parasitica, Duncan: A. Vaughan 
Jennings. —On a New Genus of Foraminifera, Raphidoscene conica: A. 
Vaughan Jennings. 

Rovat GEOGRAPHICAL Society, at 8.30.—A Journey to the Frankincense 
Country, Southern Arabia: J. Theodore Bent. 


FRIDAY, 7. 
Roya IxstrruTion, at 9.—Phénoménes Physiques des Hautes Régions de 
lAtmosphére : Prof. Alfred Cornu, F.R.S. 


Geotocists’ AssociaTIon, at 8.—The Necessity for Competent Geological 
surveys of Gold Mines: Nicol Brown. 
PHILOLOGICAL Society, at 8. 


QveketT Microscoricat Cus, at 8. 


SATURDAY, 8. 
Geotoaists’ AssociaTIon (Liverpool Street Station), at 2.35.—Excursion to 
Chelmsford. 
Geo.ocicaL Frecp Crass (Cannon Street Station), at 2.30.—Excursion 
to Tunbridge Wells. 
IxsvrrcTe oF ACTUARIES, at 3.—Annual Meeting. 


TUESDAY, it. 

Roya PHoroGrapuic Society (12 Hanover Square), at 8.—The Recording 
of High Temperatures by Photographic Means: Prof. W. C. Roberts- 
Austen, C.B., F.R.S.—On Orthochromatics : Captain Abney. 

ReyaL MEDICAL AND CHIRURGICAL SOCIETY, at 8.30. 

Asiatic SOCIETY, at 3. 

ANTHROPOLOGICAL INSTITUTE, at 8.30.—The Ethnography of British New 
Guinea: Prof. A. C. Haddon. 


THURSDAY, Jvuxe 13. 

Royat Society, at 4.—Election of Fellows. At 4.30.—On the New Gas 
obtained) from Uraninite; Fourth and Fifth Notes: J. N. Lockyer, 
F.R.S.—On the Origin of the Tri-radiate Spicules of Leucosalenia: E. A. 
Minchin.—Experimental Degenerations following Unilateral Lesions of 
the Cortex Cerebri in the Bonnet Monkey (Macacus sinicus): Dr. Mellus. 
—Further Observations on the Organisation of the Fossil Plants of the 
Coal Measures, Part III. Lyginodendron and Heterangium: W. C. 
Wiliiamson, F.R.S., and Dr. Scott, F.R.S.—On the Cause of the Differ- 
ences in Lichtenberg’s Dust Figures (Preliminary Note): Prof. S. P. 
Thompson, F.R.S.—Theorems on the Attraction of Ellipsoids for certain 
Laws of Force other than the Inverse Square: Dr. E. J. Routh, F.R.S. 

MATHEMATICAL Society, at 8.—On an Expansion of the Potential Function 
1/R«-lin Legendre’s Functions: Dr. Routh, F.R.S.—On the Form of 
the Energy Integral in the Variable Motion of a Viscous Incompressible 
Fluid for the Case in which the Motion is Two-Dimensional, and the Case 
in which the Motion is Symmetrical about an Axis: J. Brill.—An Exten- 
sion of Boltzmann’s Minimum Theorem: Dr. Burbury, F.R.S.—Groups of 
Points on Curves treated by the Method of Residuation: F. S. Macaulay. 

SOCIETY OF ANTIQUARIES, at 8.30. 


FRIDAY, June 14. 

PrysicaL Society, at 5.—The Measurement of Cyclically Varying 
Temperature : H. F, Burstall—The Thermal Constants of the Elements : 
N. F. Deerr.—An Electromagnetic Effect : T. W. Bowden. 

Royat ASTRONOMICAL Society, at 8. 

MALACOLOGICAL Society, at 8, 

SATURDAY, June 15. 

Rovac BoTanic Society, at 3.45. 

Geovosists’ AssociaTiIon (Cannon Street Station), at 2.17.—Eacursion to 

Tilberstowhill. 

GeoLocicaL Crass (King’s Cross Station), at 2.35.—Excursion to 
Wheathampstead and Hertford. al 


THE 


CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 


TD., 
St. Tibb’s Row, Cambridge. 
NOW READY. 

Appendix to Descriptive List of Physical and Physiological Instruments, 
containing many new and improved forms of Apparatus designed and manu- 
factured by the Company since June 1892, including BIFILAR PEN- 
DULUM for measuring Earth Tremors, YULE’S HARMONIC 


ANALYSER, and PLATINUM PYROMETERS for Scientific and 
Commercial purposes, 


Post Free on Application. 


MANUFACTURERS OF IMPROVED MICROTOMES AND 
ACCESSORIES FOR SECTION CUTTING. 


Seismographs for automatically recording some of the Phenome 
of Barthauakes, as supplied to laany of the leading Observatories. 


Scientific Apparatus designed and manufactured for 
special purposes. 
Address all communications: 


“Instrument Company, Ltd., Cambridge.” 


MINERALS, FOSSILS, ROCKS, 


Both single se oo and systematically arranged Collections. The 
correctness of the designations is warranted. On demand ¢ria/ consignments 
will be sent. Attention is drawn to my 


COLLECTION of 35 CRYSTAL-MODELS in WOOD, 


size about 5 cm., containing all models sketched in the ‘* Mineralogy of 


F. Rutley.” 
Package and Postage... 020 
£170 


My different Catalogues: I. Mineralogy (Minerals, Meteorites, Mineral 
Preparations for Exhibiting Optical Phenomena, Mineralogical Apparatus 
and Utensils). II. Palawontology and General Geology (Illustrated). III. 
Gypsum Casts (Illustrated). IV. Rocks, Thin Sections of Rocks, Petro- 
graphical Apparatus and Utensils. Wl be supplied Gratis on Application. 


Dr. F. KRANTZ, 


Rhenish Mineral Office, Bonn on the Rhine. 
ESTABLISHED 1833. 
(Represented by Messrs. HARRINGTON Bros., Cork, Ireland, 
and Oliver's Yard, City Road, London.) 


COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


For the Use of Students, Science Teachers, Prospectors, &c., and to 
Illustrate the leading Text-books, in Boxes, with Trays. 
50 Specimens, 10s. 6d.; 100 do., 2ls.; 200 do., 42s. 
New Price List of Minerals, Rocks, and Stratigraphical Series 
of Fossils Post Free. 
ROCK SECTIONS for the MICROSCOPE from ts. 6d. each, Post Free. 
ATALOGUES GRATIS. 
CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &c., 
always in stock. 


THOMAS D. RUSSELL, 
78 NEWGATE STREET, LONDON, E.C. 


F. H. BUTLER, ™.A. Oxon., Assoc. R. 8. Mines. 
NATURAL HISTORY AGENCY. 

158 BROMPTON ROAD, LONDON. 
Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 

Recently collected specimens of the following and other Irish Rocks, 
suitable for Museums and private purchasers, can now be provided :— 
Intrusive Basalt and banded and sun-cracked Triassic Sandstone, Scrabo 
Hill; Hard Chalk and Basalt, Carnmoney ; 
with crystallised Albite and Topaz, Mourne Mts.; Rhyolite with Tridy- 
mite, Tardree; Olivine-Dolerite, Slemish; Felsite and veined Horn- 
blende-Granite, Castlewellan Quarry; and a series from Cushendun and 

Cushendall. Micro-sections of many of the above in stock. 

Now Ready, THE GLACIALISTS’ MAGAZINE, Nos. 11 and 12. 
Price 6d. each. Also A. R. Sawver’s GOLDFIELDS OF MASHONA- 
LAND. Price 10s. 6d. 


MINERAL COLLECTIONS & SPECIMENS. 


GO TO 


JAMES R. GREGORY’S MUSEUM & STORES 
WELL-AUTHENTICATED SPECIMENS. 
The Cheapest, Best, and Largest Stock in London. 


Latest arrivals.—Choice specimens from many localities, mostly from Old 
Collections, Rare and Curious Precious Stones—cut. New Sections of Rocks 


CATALOGUES AND PRICE LISTS, POST FREE. 


JAMES R. GREGORY’S 


MUSEUM AND STORES, 
88 CHARLOTTE ST., FITZROY SQUARE, LONDON. 


-PHCENIX FIRE OFFICE, 


{9 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
ESTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 
SEcRETARIES—W. C. MACDONALD and F. B. MACDONALD. 
LOSSES PAID OVER £20,000,000. 


Mey, 
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KING, MENDHAM & CO. 


MANUFACTURERS OF 


WIMSHURST MACHINES. 


No. 502, with 12 in. Plates, £2 1§| No. 504, with 17 in. — H 18 
»» 503, I5in. 4, 315] ., 505, 5, 20in. 


ELECTRICAL A PPARATUS. 


For Lecture, Experimental, and other Purposes. 


Write for Large New Catalogue (1st Section, ‘‘ EXPERIMENTAL”), 
Sixth Edition, 100 pp., 620 Illustrations, Post Free, 8d. 


WESTERN ELECTRICAL WORKS, BRISTOL. 


ESTABLISHED 1876. 


HARVEY PEAK. 


STUDENT'S ELECTRICAL SET, 


£2 2s. 
STUDENT'S GALVANIC SET, 
5s. 
Cheap School Apparatus. 
TESLA’S APPARATUS, &. 
€ 56 CHARING GROSS ROAD, 
LONDON. 


MACMILLAN & CO’S NEW BOOKS. 
THE THEORY OF LIGHT. By Tuomas Preston, M.A. (Dub.), Fellow of the 


Royal University of Ireland, and Professor of Natural Philosophy, University College, Dublin. Second Edition, thoroughly 
revised. With illustrations. 8vo. 15s. net. 


AGRICULTURE, PRACTICAL AND SCIENTIFIC. By Jawes Mum, 

i ‘ M.R.A.C., &c., Professor of Agriculture in the Yorkshire College, Leeds. Crown 8vo. 

JESTHETIC PRINCIPLES. By Henry Rutcers M muah, M.A., Author of 
‘* Pain, Pleasure, and -Esthetics.” Crown 8vo. 5s. net. 


SCOTSMAN.—“ Mr. Marshall writes clearly and with very considerable insight, and his book can be recommended to chose 
who desire a simple and popular exposition of the principles of “sthetics.” 


- i ADOPTION AND AMENDMENT OF CONSTITUTIONS IN EUROPE 
ee AND AMERICA. By CHARLES BORGEAUD, Awarded the Rossi Prize by the Law Faculty of Paris. 


z Translated by CHARLES D. HAZEN, Professor of History in Smith College. With an Introduction by JoHN M. VINCENT, 
ist Associate of the Johns Hopkins University. Crown 8vo. 8s. 6d. net. 


EVERSLEY SERIES—NEW VOLUME. 

oa LECTURES AND ESSAYS. By Sir J. R. Seerey, K.C.M.G., Litt.D., Regius 
: Professor of Modern History in the University of Cambridge, Fellow of Gonville and Caius College, Fellow of the Royal 

Historical Society, and Hon. Mem. of the Historical Society of Massachusetts. Globe 8vo. 55. 


| LESSONS IN ELEMENTARY PHYSICS. By Batrour Stewart, M.A, 


LL.D., F.R.S., late Langworthy Professor of Physics in Sm Owens College, Manchester, and Professor of the Victoria 
University. New and Enlarged Edition. Fceap. 8vo, 4s. 


ON CERTAIN PHENOMENA. BELONGING to the LAST GEOLOGICAL 


a PERIOD and on their BEARING UPON -_ TRADITION of the FLOOD. By JOSEPH PRESTWICH, D.C.L. 
. (Oxon), F.R.S., F.G.S., &c. 8vo. 25. 6d. ne 


FINGERPRINT DIRECTORIES. By Francis Gatton, F.R.S., D.C.L. Oxford, 


and Hon. Sc.D. Cambridge. 8vo. 5s. net. 


ELEMENTARY LESSONS IN ELECTRICITY AND MAGNETISM. By 


SILVANUS P. THOMPSON, B.A., D.Sc., F.R.A.S., Principal and Professor of Physics in the Technical College, 
Finsbury. With Illustrations. New Edition, 1895. Feap. 8vo. 45. 6d. 


A TEXT-BOOK OF PHYSIOLOGY. By M. Foster, M.A., M.D., LL.D., 


F.R.S., Professor of Physiology in the University of Cambridge, and Fellow of Trinity College, Combaidge. With Illustra- 
tions. "Sixth Edition. Part II., comprising Book II. The Tissues of Chemical Action with their Respective Mechanisms. 


Nutrition. 8vo. 6d. 
MACMILLAN AND CO., LONDON, 
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MACMILLAN & CO.’S BOOKS FOR SELBORNIANS. 


THE CAMBRIDGE NATURAL HISTORY. Edited by S. F. Harmer, M.A., 


Fellow of King’s College, Cambridge, Superintendent of the University Museum of Zoology ; and A. E. SHIPLEY, M.A., 
Fellow of Christ’s College, Cambridge, University Lecturer on the Morphology of Invertebrates. Vol. III., MOLLUSCS 
and BRACHIOPODS. By the Rev. A. H. COOKE, M.A., Fellow and Tutor of King’s College, Cambridge; A. E. 
SHIPLEY, M.A., Fellow of Christ’s College, Cambridge ; and F. R. C. REED, M.A., Trinity College, Cambridge. 
Illustrated. Medium 8vo, 17s. net. 

TIMES.—* There are very many, not only among educated people who take an interest in science, but even among specialists, 
who will welcome a work of reasonable compass and handy form containing a trustworthy treatment of the various departments of 
Natural History by men who are familiar with, and competent to deal with, the latest results of scientific research. . . . Altogether, 
to judge from this first volume, ‘The Cambridge Natural History’ promises to fulfil all the expectations that its prospectus 
holds out.” 

DAILY CHRONICLE.—* There is no doubt that if the succeeding volumes are carried out upon the same ae as is that 
which we have just received, the ‘Cambridge Natural History’ will be an indispensable work ; for it appeals to a far wider class 
than works on Natural History generally do. . . . It can be read with profit by the zoologist, and there is a vast amount of matter 
which is interesting to those who like the tit-bits of science, but do not care so much for the more serious aspects of the subject.” 


SUMMER STUDIES OF BIRDS AND BOOKS. By W. Warve Fow ter, 
Author of ‘‘ A Year with the Birds,” &c. Crown 8vo, 6s. 


TIMES.—* Readers of Mr. Warde Fowler’s delightful ‘ Year with the Birds,’ do not need to be told what a dainty feast he 
has provided for them in his new volume. . . . The volume will be treasured by all lovers of birds and their haunts.” 


SCIENCE GOSSIP.—* Every line of the chapter on birds shows the author's intense love and appreciation of his feathered 
friends. He does not write only as a critic, but as one who has lived with them and loved them.” 


DAILY TELEGRAPH.—“ Mr. Fowler is a born student of natural history, and possesses the happy faculty oi: being able 
to describe what he sees.” 


TALES OF THE BIRDS. By W. Warpe Fow er, M.A. With Illustrations by 


Bryan Hook. Second Edition. Crown 8vo, 3s. 6d. 


A YEAR WITH THE BIRDS. By W. Warve Fowter, M.A. With IIlus- 


trations by BRYAN Hook. Third Edition, Enlarged. Crown 8vo, 3s. 6d. 


NATURAL HISTORY OF AQUATIC INSECTS. By L. C. Mratt, F.R.S., 


Professor of Biology in the Yorkshire College, Leeds. Illustrated. Crown 8vo, 6s. (/mmediately. 


LIFE AND STRUCTURE OF BIRDS. By F. W. Heaptey, Assistant Master 


at Haileybury College. Illustrated. Crown 8vo. (Very shortly. 


SHORT STUDIES IN NATURE KNOWLEDGE. By Wurm Gee, 


Assistant Lecturer, Manchester Field Naturalists’ Society. With Illustrations. Crown 8vo, 35. 6d. 


FROM A NEW ENGLAND HILLSIDE. Notes from Underledge. By 


WILLIAM POTTS. Pot 8vo, 3s. 


THE FRIENDSHIP OF NATURE. A New England Chronicle of Birds and 
Flowers. By MABEL OSGOOD WRIGHT.  16mo, 3s. 
. naa KE RX.—*‘ There is close and patient observation in the book, as well as an imaginative handling of facts and a pleasant 
iterary flavour.” 
PALL MALL BUDGET.—“‘A charming little book.” 


THE PLANET EARTH. An Astronomical Introduction to Geography. By 
RICHARD A. GREGORY, F.R.A.S. Globe 8vo, 2s. 
OBSERVATOR Y.—* There cannot bea doubt that the author of the present little book has arrayed his facts in a very popular 
and readable manner, and at the same time has induced to a retention of these by a concise and a little more technical synopsis at 
the end of each chapter. . . . A book to be honestly recommended for its purpose.” 


NATURE.—* The explanations are models of clearness and accuracy, and the diagrams illustrating them are excellent. 
Many of them are new, and involve original ideas of the author ; as, for instance, a diagram illustrating the sun’s apparent path in 
winter and summer, and another showing the principle of Foucault’s pendulum by a lecture experiment. Teachers of geography 
and physiographv will do well to make themselves familiar with Mr. Gregory's methods.” 


MACMILLAN AND CO., LONDON. 
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Notes, explanatory of the construction and use of the Apparatus. 


In One Large Volume, Royal 8vo, 440 pp., Illustrated 
by 1500 Engravings. Price 3s. Post free. 
This Edition has been entirely rewritten up to date, and is 
wllustrated by many hundreds of new Engravings specially 
prepared from Photographs of the Apparatus. 
The prices have been thoroughly revised, and the book forms the 
MOST COMPLETE and CHEAPEST CA TALOGUE 
of MODERN APPARATUS and REAGENTS extant. 


JOHN J. GRIFFIN & SONS, -, 
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| NEW CATALOGUE 
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DEPARTMENT OF SCIENCE AND ART. 


ROYAL COLLEGE OF SCIENCE 
FOR IRELAND. 


The next Session will Commence on OCTOBER t: 

The Diploma of Associate is given in the Faculties of I. Manufactures 
(Chemical); II. Engineering ; III]. Mining ; and IV. Applied Physics (for 
Electrical Engineers, &c.). 

Two Royal Scholarships of £50 per annum, with Free Admission to the 
Courses, are competed for each year, by first year Students. 

The Courses of Chemistry, Physics, Botany, Zoology, Geology, and 
Mineralogy qualify for the Examinations at the R. U. I. and elsewhere ; 
Certificates are granted to Medical and other Students attending the Courses 
and Laboratories. 

Special Courses to suit individual Students, and Research Work in all 
subjects. 

Chemical, Physical, Botanical, Zoological, Geological, and Mineralogical 
Laboratories, open for Practical Work. 


PROFESSORS : 


MINING AND MINERALOGY... P. O'REILLY, Cc M.R.I.A. 


T. JOHNSON, D.Sc., F.LS., 
M.R.LA 


G. A. J. COLE, M.R.LA., F.G.S. 
W. McF. ORR, M.A. 


J. LYON, M.A. 


{ 
MECHANICS AND MeE- } 

DescrirvriveE GEOMETRY AND 

ENGINEERING } 

Fees for Associate Students, from £14 to £25 per Session, according to 
Faculty and year. 

Non-Associate Students Fees for Lectures, £2 per Session (except Mathe- 
matics, £3) ; Laboratory Fees, from £2 upwards. 

All the Courses are open to Ladies. 

Directory of the College, with List of Fees and all other information, on 
—— to the SECRETARY, personally or by letter. 

YorTe.—Entrance Examinations for intending Associates will be held on 
MONDAY, JUNE 17, and MONDAY, OCTOBER 7. Subjects :—Mathe- 
matics and Elementary Practical Geometry. 

G. T. PLUNKETT, Lt.-Colonel (late R.E.), Secretary, 
R.C.Sc.1., Stephen’s Green, Dublin, 


MASON COLLEGE, BIRMINGHAM. 
NEW SCHOLARSHIPS. 


The following SCHOLARSHIPS are OFFERED for COMPETITION. 
Applications, supported by details of educational training and references to 
former teachers and others, should be sent to the REGISTRAR on or before 
SEPTEMBER 2, 1895. The Awards will be made in September next, and 
the Scholarships will be tenable during the Session 1895-96. 

FOUNDED by the late T. AUBREY BOWEN, Esq., of MEL- 
BOURNE, AUSTRALIA. 

(a) TWO BOWEN SCHOLARSHIPS in ENGINEERING of the value 


of £100 each. 
(4)A BOWEN SCHOLARSHIP in METALLURGY of the value of 
100. 
(c) THREE PRIESTLEY SCHOLARSHIPS in CHEMISTRY of the 


value of £100 each. : 
Further particulars may be obtained on application to the REGISTRAR. 


R. S. HEATH, Principal. 
GEO. H. MORLEY, Registrar. 


HUDDE RSFIELD TECHNICAL 
SCHOOL. 


Applications are invited by the Governors of the Huddersfield Technical 
School for the following APPOINTMENTS, the duties of which will 
commence with the next Session at the beginning of September :— 

I.—LECTURER in PHYSICS, Applied Mechanics, and Steam ; Salary 
£200 a year. 

II.—ASSISTANT MASTER in CHEMISTRY and PHYSICS, to take 
Elementary Work in these Subjects, both Theoretical and Practical ; 
Salary £100 a year. 

III.—MISTRESS of the GIRLS’ DEPARTMENT, to take the control 
under the Principal of that Department, and to Lecture on Physiology, 
Hygiene, Botany, and Biology. Salary £120 a year. 

Further particulars may be obtained from the Principal, G. S. Turpin, 
M.A., D.Sc., or from the undersigned, to whom applications should be sent 


not later than Saturday, June 22. 
THOMAS THORP, Secretary. 


UNIVERSITY OF TORONTO. 


Applications for the position of Lecturer in the Department of Chemistry 
will be received by the undersigned up to August 15. _ The initial Salary will 
be $1000, increasing by annual increments of #100 until it reaches $1800. 

Applications must be accompanied by testimonials. 

The duties of the Lecturer will be to assist the Demonstrator in the super- 
intendence of the Laboratories under the direction of the Professor of 
Chemistry ; and also to deliver such Lectures on Physiological, Organic, and 
Inorganic Chemistry as may be assigned to him by the Professor. 

GEO. W. ROSS, Minister of Education. 

Education Department, Toronto 

May 23, 18905 


Sales by Auction. 


WEDNESDAY NEXT. 


MR. J. C. STEVENS will sell by Auction 


at his Great Rooms, 38 King Street, Covent Garden, on WEDNESDAY 
JUNE 10, at half-past 12 o'clock precisely (by order of the Adminis. 
trator of the late —— West), a Collection of Paintings, Old En- 
gravings, Books, Curiosities and Antiquities, Old China, Glass, & 
Also a Collection-of Curiosities from New Guinea, the Property of a 
Gentleman, sold n consequence of removal, and a Collection of Ojj 
Paintings. 

On view the Day prior, 1o till 4, and Morning of Sale, and Catalogues had, 


TUESDAY AND WEDNESDAY, co 25 AND 26, 
VALUABLE BIRDS’ EGGS 


MR J. C. STEVENS will sell by AUCTION 


at his Great Rooms, 38 King Street, Covent Garden, on TUESDAY, 
UNE 25, and following day at 12.30 each day, a further Portion of the 
aluable and Extensive Collection of Birds’ Eggs formed by Leopotp 
Fiep, Esq., F.R.S.E., including very fine examples of the Egg of the 
Golden Eagle, Honey Buzzard, Swallow-tailed Kite, Egyptian Vulture, 
Green Shank, Dotterel, Spotted Red Shank, Wallcreeper, Nutcrackers, 
Waxwing, Savis Warbler, and Cuckoos with Eggs of the Foster 
Parents, &c. 
On View the Day prior, 12 till 4, and Morning of Sale, and Catalogues had, 


CIVIL SERVICE COMMISSION. 
FORTHCOMING EXAMINATIONS. 
UNIOR ASSISTANT in the SCIENCkK BRANCH, and in the 
i“ of the SOUTH KENSINGTON MUSEUM (18-25), 
4 27- 
J The ‘cae specified are the latest at which applications can be received. 
They must be made on forms to be obtained, with particulars, from the 
SecrETARY, Civil Service Commission, London, S.W. 


MASON COLLEGE, BIRMINGHAM, 
DAY TRAINING DEPARTMENT. 
The Council invite Applications for the Post of ASSISTANT MIS- 
TRESS, at a Stipend of £100 per annum. 
The successful Candidate will be required to undertake Tutorial Work in 
Latin, English, Mathematics, and Science, and to supervise School Practice. 
Applications should be forwarded to the undersigned on or before June 22, 


1895. 
GEO. H. MORLEY, Secretary. 


THE YORKSHIRE COLLEGE, LEEDS. 
JUNIOR DEMONSTRATOR in BIOLOGY, wanted in October. 
Stipend £70. 

urther particulars on application to the REGISTRAR. 


MANCHESTER LITERARY and PHILO- 
SOPHICAL SOCIETY.—An ASSISTANT SECRETARY and 
LIBRARIAN will shortly be appointed. Salary, £120 per Annum. 
Candidates are required to have an acquaintance with French and 
German. Applications, accompanied by not more than five References, 
to be sent to the SECRETARIES not later than JUNE 29. 

36 George Street, Manchester. 


SEPTEMBER VACANCIES IN PUBLIC 
SCHOOLS.—Mathematics and Physics, £180 ; Chemistry and Physics, 
£120 respectively; Practical Physics, £140; Chemistry and_Mathe- 
matics, £70 respectively and grant.—SecreTary, Assistant Masters 
Association, Parmiter’s School, Victoria Park, N. E, 


LABORATORY ATTENDANT | desires 
Situation. Seven years’ experience of Pathological, Bacteriological, and 
General Laboratory Work.—Address, J. McLean, Poste Restante, 
G.P.O., Edinburgh. 


HELIUM. HELIUM. HELIUM, 


Cc. E. MULLER & CO., 148 High Holborn, London, W.C., can now 
supply a limited number of Pfliicker Tubes, which show the brilliant 
Spectrum of Helium. Price ros. 6d. each, post free. 


MANUFACTURER OF 
ELECTRICAL & PHYSICAL 
INSTRUMENTS, 
44 Hatton Garden, London. 
Catalogues Free. 


THE ELECTRICAL 
GENERAL ENGINEERING COLLEGE, 


AND 


SCHOOL OF SCIENCE. 
PENYWERN HOUSE, 2 and 4, PENYWERN ROAD, 
EARL’S COURT, S.W. 

Princrpat—G. W. pe TUNZELMANN, B.Sc., M.I.E.E 
CAPITO, M.I.E.E., M.1.M.E. 

Laboratories, Dynamo Room, Steam Engine, Engineering Workshop 
with Machine Tools, Pattern Shop, &c. ; 

The College provides a Training for Electrical, Mechanical, Civil, and 
Mining Engineers, for Science Students in Mathematics, Physics, Chem 
istry, Biology, Geology, and Mineralogy, and Preliminary Training for 
Students entering Cooper's Hill and the Central Institution. 
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MACMILLAN & CO.’S BOOKS FOR SELBORNIANS. 


THE CAMBRIDGE NATURAL HISTORY. Edited by S. F. Harmer, M.A., 


Fellow of King’s College, Cambridge, Superintendent of the University Museum of Zoology ; and A. E. SHIPLEY, M.A., 
Fellow of Christ’s College, Cambridge, University Lecturer on the Morphology of Invertebrates. Vol. III., MOLLUSCS 
and BRACHIOPODS. By the Rev. A. H. COOKE, M.A., Fellow and Tutor of King’s College, Cambridge ; A. E. 
SHIPLEY, M.A., Fellow of Christ’s College, Cambridge ; and F. R. C. REED, M.A., Trinity College, Cambridge. 
Illustrated. Medium 8vo, 17s. net. 

TIMES.—“‘ There are very many, not only among educated people who take an interest in science, but even among specialists, 
who will welcome a work of reasonable compass and handy form containing a trustworthy treatment of the various departments of 
Natural History by men who are familiar with, and competent to deal with, the latest results of scientific research. . . . Altogether, 
to judge from this first volume, ‘The Cambridge Natural History’ promises to fulfil all the expectations that its prospectus 
holds out.” 

DAILY CHRONICLE.—* There is no doubt that if the succeeding volumes are carried out upon the same plan as is that 
which we have just received, the ‘Cambridge Natural History’ will be an indispensable work ; for it appeals to a far wider class 
than works on Natural History generally do. . . . It can be read with profit by the zoologist, and there 1s a vast amount of matter 
which is interesting to those who like the tit-bits of science, but do not care so much for the more serious aspects of the subject.” 


SUMMER STUDIES OF BIRDS AND BOOKS. By W. WarveE Fowl er, 


Author of ‘‘ A Year with the Birds,” &c. Crown 8vo, 6s. 


TIMES.—* Readers of Mr. Warde Fowler’s delightful ‘ Year with the Birds,’ do not need to be told what a dainty feast he 
has provided for them in his new volume. . . . The volume will be treasured by all lovers of birds and their haunts.” 


SCIENCE GOSSIP.—‘‘ Every line of the chapter on birds shows the author’s intense love and appreciation of his feathered 
friends. He does not write only as a critic, but as one who has lived with them and loved them.” 


DAILY TELEGRAPH.—« Mr. Fowler is a born student of natural history, and possesses the happy faculty of being able 
to describe what he sees.” 


TALES OF THE BIRDS. By W. Warpe Fowter, M.A. With Illustrations by 


Bryan Hook. Second Edition. Crown 8vo, 3s. 6d. 


A YEAR WITH THE BIRDS. By W. Warpe Fowter, M.A. With IIlus- 


trations by BRYAN Hook. Third Edition, Enlarged. Crown 8vo, 3s. 6d. 


NATURAL HISTORY OF AQUATIC INSECTS. By L. C. Muatt, F.R.S., 


Professor of Biology in the Yorkshire College, Leeds. TIllustrated. Crown 8vo, 6s. 


LIFE AND STRUCTURE OF BIRDS. By F. W. Heap ey, Assistant Master 


at Haileybury College. Illustrated. Crown 8vo. [Very shortly. 


SHORT STUDIES IN NATURE KNOWLEDGE. By Wutiam Ger, 


Assistant Lecturer, Manchester Field Naturalists’ Society. With Illustrations. Crown 8vo, 35. 6d. 


FROM A NEW ENGLAND HILLSIDE. Notes from Underledge. By 
WILLIAM POTTS. Pot 8vo, 3s. 


THE FRIENDSHIP OF NATURE. A New England Chronicle of Birds and 
Flowers. By MABEL OSGOOD WRIGHT. 16mo, 35. 


‘i yr al There is close and patient observation in the book, as well as an imaginative handling of facts and a pleasant 
iterary flavour.” 


PALL MALL BUDGET.—“A charming little book.” 


THE PLANET EARTH. An Astronomical Introduction to Geography. By 
RICHARD A. GREGORY, F.R.A.S. Globe 8vo, 2s. 


OBSERVATOR Y.— There cannot bea doubt that the author of the present little book has arrayed his facts in a very popular 
and readable manner, and at the same time has induced to a retention of these by a concise and a little more technical synopsis at 
the end of each chapter. . . . A book to be honestly recommended for its purpose.” 


. NATURE.—« The explanations are models of clearness and accuracy, and the diagrams illustrating them are excellent. 
Many of them are new, and involve original ideas of the author ; as, for instance, a diagram illustrating the sun’s apparent path in 
winter and summer, and another showing the principle of Foucault’s pendulum by a lecture experiment. Teachers of geography 
and physiography will do well to make themselves familiar with Mr. Gregory’s methods.” 


MACMILLAN AND CO., LONDON. 
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THE 


CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 
St. Tibb's Row, Cambridge. 


Appendix to Descriptive List of Physical and Physiological Instruments, | 
containing many new and improved forms of Apparatus designed and manu- | 


factured by the Company since June 1892, including BIFILAR PEN- 
DULUM for measuring Eart Tremors, YULE’S HARMONIC 
ANALYSER, and PLATINUM PYROMETERS for Scientific and 
Commercial purposes. 

. Post Free on Application. 


MANUFACTURERS OF IMPROVED MICROTOMES AND 
ACCESSORIES FOR SECTION CUTTING. 


Solsmographs for automatically recording some of the Phenomena | 
quakes, as supplied to many of the leading Observatories. | 


of Eart 
Scientific Apparatus designed and manufactured for 
special purposes. 
Address all communications: 


‘“‘Instrument Company, Ltd., Cambridge.”’ 


PHCENIX FIRE OFFICE, 


{9 LOMBARD ST., E.C.,and 57 CHARING CROSS, S.W. 
ESTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 
Secrerartes—W. C. MACDONALD and F. B. MACDONALD. 
LOSSES PAID OVER £20,000,000. 


NO END OF WORRY SAVED BY USING 


STONE’S TIME-SAVING 
For keeping in order all SPECIALITIES 


LETTERS, PAPERS, PAMPHLETS, Music, &c. 


the manufacturers, 
HENRY STONE & SON, BANBURY. 


Special Boxes, Files, and Cabinets made to order for avariety of purposes, 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox globator, and other Alga, Ameeba, Vorticella, . Paramecium, 
Cordylophora, Floscularia campanulata, Stephanoceros, Eichornii, and other 
Pond Life. Specimen Tube, with Drawing, Price 1s. Living Crayfish and 
other Types for Dissection. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 
The following animals can always be supplied, either living 

or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Aloy- 
onium ; Hormiphora (preserved) ; Leptoplana ; Lineus, Amphiporus ; Nereis, 
Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, Gammarus, 
Ligia, Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, Pectens, 
Bugula, Crisia, Pedicellina ; Holothuria, Asterias, Echinus; Ascidia, Salpa 
(preserved), Scyllium, Raia, &c., &c 


For prices and more detailed lists apply to 


Biological Laboratory, Plymouth. THE DIRECTOR. 


MINERAL COLLECTIONS & SPECIMENS. 


Go TO 


JAMES R. GREGORY’S MUSEUM & STORES 


WELLAUTHENTICATED SPECIMENS 
The Cheapest, Best, and Largest Stock in London. 


Latest arrivals.—Choice specimens from many localities, mostly from Old 
Collections, Rare and Curious Precious Stones—cut. New Sections of Rocks, 


CATALOGUES AND PRICE LISTS, POST FREE. 


JAMES R. GREGORY’S 
MUSEUM AND STORES, 
88 CHARLOTTE ST., FITZROY SQUARE, LONDON. 


We have just bought the Mathematical and 
Scientific LIBRARY OF THE LATE PROFESSOR 
HENRY J. S. SMITH, of Oxford, including separate 
copies of “32 of his own Papers; Quarterly Journal of 
Mathematics, Gergonne’s Annales, Tortolini Annali, 3 
Series, Clebsch u. Neumann Annalen, Journal of the 
Chemical Society, Annales de Chimie et de Physique; 
Works by Cauchy, Clebsch, Crelle, Dase, Euler, Fourier, 
W. R. Hamilton, Lacroix, Laplace, Legendre, Monge, 
Peirce, Riemann, Pliicker, Simpson; and about 1500 
separate papers by the Principal Mathematicians of the last 
half-century. As we cannot prepare a Catalogue for some 
months, we shall be glad to answer inquiries for books that 
any of our correspondents may be in search for. 


MACMILLAN & BOWES, CAMBRIDGE. 


NEW EDITION OF 


MARSHALL AND HURST'S 
“PRACTICAL ZOOLOGY.” 


NOW READY, 4th Edition. Revised by C. HERBERT HURST 
With Illustrations. Crown 8vo, ros. 6d. 
A JUNIOR COURSE OF PRACTICAL ZOOLOGY. By the late 
A. MILNES MARSHALL, M.D., D.Sc., M.A., F.R.S., Professor in the 


Victoria University; Beyer Professor of Zoology in Owens College; late 
Fellow of St. John’s College, Cambridge. Assisted by C. Hersert Hurst, 


Ph.D., Lecturer in the Victoria University ; Demonstrator and Assistant 
| Lecturer in Zoology, Owens College, Manchester. 


London: SMITH, ELDER, & CO., 15 Waterloo Place. 


WITH 169 ILLUSTRATIONS. Crown 8vo, 15s. 


THE TELEPHONE SYSTEMS OF 
CONTINENTAL EUROPE. 


By A. R. BENNETT, 


Sold by Stationers everywhere. Send postcard for Illustrated Catalogue to | Member of the Institute of Electrical Engineers, late General Manager in 


Scotland of the National Telephone Company, and General Manager and 
Electrician of the Mutual and New Telephone Companies. 


Lonpon: LONGMANS, GREEN, & CO. 


Now Ready, No. 7, Price 1s. 


“ THE SCIENTIFIC ROLL,’ CLIMATE 
BARIC CONDITION. ‘To be completed in 16 Numbers. Conducted 
by ALEXANDER RAMSAY. Prospectus and Subscription Forms 
free by post on application to the Publishers. A few of Nos. 1 to 6still 
in print. Price 1s. each. 

London : O'DRISCOLL, LENNOX, & CO., Printers and Publishers, 

10 and 12 Elephant Road, Elephant and Castle. 


F. H. BUTLER, ™.A. Oxon., Assoc. R. S. Mines. 
NATURAL HISTORY AGENCY. 
158 BROMPTON ROAD, LONDON. 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 

Recently collected specimens of the following and other Irish Rocks 
suitable for Museums and private purchasers, can now be provided :— 
Intrusive Basalt and banded and sun-cracked Triassic Sandstone, Scrabo 
Hiil; Hard Chalk and Amygdaloidal Basalt, Carnmoney ; Granophyre 
with crystallised Albite and Topaz, Mourne Mts.; Rhyolite with Tridy- 
mite, Tardree; Olivine-Dolerite, Slemish; Felsite and veined Horn- 
biende-Granite, Castlewellan Quarry; and a series from Cushendun and 
Cushendall. Micro-sections of many of the above in stock. 

Now Ready, THE GLACIALISTS’ MAGAZINE, Nos. 11 and 12. 
Price 6d. each. Also A. R. Sawver’s GOLDFIELDS OF MASHONA- 
LAND. Price ros. 6d. 


COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


For the Use of Students, Science Teachers, Prospectors, &c., and to 
Illustrate the leading Text-books, in Boxes, with Trays. 
50 Specimens, 10s. 6d.; 100 do., 2ls.; 200 do., 425. 
New Price List of Minerals, Rocks, and Stratigraphical Series 
of Fossils, Post Free. 
ROCK SECTIONS for the MICROSCOPE, from 1s. 6d. each, Post Free. 
CATALOGUES GRATIS. 
CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &e. 


always in stock. 
THOMAS 


D. RUSSELL, 
78 NEWGATE STREET, LONDON, E.C 
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DIARY OF SOCIETIES. 


LONDON. 

THURSDAY, 13. 
Roya Society, at 4.—Election of Fellows. 
obtained from Uraninite ; Fourth and Fifth Notes: J. Norman Lockyer, 
F.R.S.—Further Observations on the Organisation of the Fossil Plants 
of the Coal Measures, Part III. Lyginodendron and Heterangium : Prof. 
W. C.Williamson, F.R.S., and Dr. D. H. Scott, F.R.S.—On the Origin of 
the Tri-radiate Spicules of Leucosalenia: E. A. Minchin.—Experimental 
Degenerations following Unilateral Lesions of the Cortex Cerebri in the 
Bonnet Monkey (Macacus sinicus): Dr. Mellus.—On the Cause of the 
Differences in Lichtenberg's Dust Figures (Preliminary Note): Prof. S. P. 
Thompson, F.R.S.—Theorems on the Attraction of Ellipsoids for certain 

Laws of Force other than the Inverse Square: Dr. E. J. Routh, F.R.S. 
MATHEMATICAL Society, at 8.—On an Expansion of the Potential Function 
1/R«-lin Legendre’s Functions: Dr. Routh, F.R.S.—On the Form of 
the Energy Integral in the Variable Motion of a Viscous Incompressible 


Fluid for the Case in which the Motion is Two-Dimensional, and the Case | 


in which the Motion is Symmetrical about an Axis: J. Brill.—An Exten- 
sion of Boltzmann's Minimum Theorem: Dr. Burbury, F.R.S.—Groups of 
Points on Curves treated by the Method of Residuation : F. S. Macaulay. 
SociETY OF ANTIQUARIES, at 8.30. 
FRIDAY, June 14. 


PuysicaL Society, at 5.—The Measurement of Cyclically Varying 


At 4.30.—On the New Gas | 


Temperature : H. F. Burstall.—The Thermal Constants of the Elements : | 


N. F. Deerr.—An Electromagnetic Effect : T. W. Bowden. 


Roya AsTRONOMICAL Society, at 8.—On a Photographic Study of the 
| Implements cf Savage Warfare, Idols, Sacred Masks, Peruviar. Pottery, 


Earth-lit Portion of the New Moon: E, E. Barnard.—On a Great Photo- 
graphic Nebula in Scorpio, near Antares: E. E. Barnard.—Note on the 
Proper Motion of Arcturus : W. T. Lynn.—Observations of Jupiter: W. 
F. Denning.—The Star Survey by Fixed Co-ordinates in the Southern 
Hemisphere, with a Proposal for Co-operation: R. H. M. Bosanquet.— 
The Relation between Precession and Proper Motion : R. H. M. Bosan- 
quet.—A General Method for facilitating the Solution of Kepler's Equa- 
tion by Mechanical Means: T. J. See.—Elements of the Orbit of 25 
Canum Venaticorum : T. J. J. See.—The Accuracy of late Catalogues of 
Deciinations of Standard Stars: Prof. T. H. Safford.—Ephemeris for 
Physical Observations of Jupiter, 1895-96 : A. Marth.—Photograph of the 
Spectrum of the Ball and Ring of Saturn: J. E. Keeler.—Meridian Ob- 
servations of Sirius and Procyon at the Royal Observatory, Greenwich, 
1836-1894: W. G. Thackeray.—On a Catalogue of Stars in the Calen- 
darium of Mohammad Al Achsasi Al Mouakket : E. B. Knobel.—Note on 
the Binary Star « Leonis : Miss A. Everett. 

MALACOLOGICAL Society, at 8. 

SATURDAY, 15. 

Rovat Boranic Society, at 3.45. 

Geovocists’ Association (Cannon Street Station), at 2.17.—Excursion to 
Tilberstowhill. 

Gerovocicat Crass (King’s Cross Station), at 2.35.—Excursion to 
Wheathampstead and Hertford. 

MONDAY, June 17. 

Roya Society, at 8.30.—Armenia: H. F. B. Lynch. 

Vicroria INSTITUTE, at 4.30. 

Society FOR THE PRromoTion 
Meeting. 


or HELLENIC Sruptes, at 5.—Annual 


TUESDAY, Juxe 18. 

StratisticaL Society (Royal United Service Institution), at 5.— 
Some Statistics bearing upon Bimetallism : J. B. Robertson. 

ZOOLOGICAL Society, at 8.30.—On some Points in the Anatomy of Nautilus 
pompilius: J. Graham Kerr.—On the Nudibranchiate Mollusca collected 
by Prof. Haddon in Torres Straits: F. E. Beddard, F.R.S., and A. C. 
Haddon.—On a Collection of Fishes from the Rio Paraguay: G. A. 
Boulenger, F.R.S. 

MINERALOGICAL Si CIETY, at 8.—On a New Mineral (Lewisite), a Titano- 
antimonate of Calcium and Iron, found, in association with Baddeleyite, 
by Dr. E. Hussak at Tripuhy, Minas Geraes : G. T. Prior. 

GEOLOGICAL Society, at 8.—On the Occurrence of Radiolaria in Chalk: 
William Hill and A. Jukes-Brown.—The Crush-Conglomerate of the Isle 
of Man: G. W. Lamplugh.—The Chalky Clay of the Fenland and its 
Borders ; its Constitution, Origin, and Distribution: Sir Henry H. 
Howorth, F.R.S.—On the Occurrence of Spirorbis-limestone and Thin 
Coals in the so-called Permian Rocks of Wyre Forest ; with Considera- 
tions on the Systematic Position of the Permians of Salopian Type: 
Crosbie Cantrill. 

Royat Microscovicat Society, at 8.—On the Anatomy of Nyctotherus 
ovalis : W. C. Bosanquet.—A New Microtome : Dr. A. Bruce. 

RovaL METEOROLOGICAL SociETY, at 7.30.—Hourly Variation of Sunshine 
at Seven Stations in the British Isles: Richard H. Curtis.—The 
Frequency, Size, and Distribution of Hail at Sea: Henry Harries. 

THURSDAY, June 20. 

Rovac Society, at 4.30. 

LINNEAN Society, at 8.—On some North American Desmidiex : William 
and G. S. W est.—On the Structure of the Isopod Genus Ourozeuktes, 
Milne-Edw. : A. Vaughan Jennings.—A Revision of the Genus Silene: 
F. N.W illiams.—The Egg-Cases of Port Jackson Sharks: E. R. Waite. 

CuemicaL Society, at 8.—Extraordinary General Meeting to consider 
Change in Bye-law I., proposed by the Council.—Ballot for the Election 
of Fellows.—On Lintner’s Isomaltose : Horace T. Brown, F.R.S., and Dr. 
G. H. Morris.—Transformation of Ammonium Cyanate into Urea : Prof. 
Walker and J. F. Hamley.—Some Derivatives of Humulene: A. C 
‘Chapman.—Note on Thio-derivatives of Sulphanilic Acid : Miss Walter 
—The Chlorination of Orthochlorotoluene: Dr. W. P. Wynne and A. 
Greaves —T he Six Dichlorotoluenes : Dr. W. P. Wynne and A. Greaves.— 
The Disulphonic Acids of Toluene and of Ortho- and Parachlorotoluene : 
Dr. W. P.W ynne and J. Bruce.—Ethereal Salts of Ethanetetracarboxylic 
Acid: Prof. Walker and J. R. Appleyard.—A Method for preparing 
Formyl Derivatives of Aromatic Amines: H. R. Hirst and Dr. J. B. 
Cohen.—A Modification of Zincke’s Reaction: H. R. Hirst and Dr. J, 
B. Cohen.—A New Method of preparing Cyanuric Acid: W. H. pot 

_ deacen and Dr. J. B. Cohen. 

Society or ANTIQUARIES, at 8.30. 


| 


TO COLLECTORS OF PRECIOUS 
STONES, AND OTHERS.—R. C. NOCKOLD, 12 Frith Street, 
Soho Square, W., Diamond and Oriental Stone Merchant, has a very 
fine Stock of Valuable Specimens (Natural and Cut) suitable for Collec- 
tions or Jewels; likewise, a unique Opal Table Top; also, is a large 
buyer of Jewels, Cut and Uncut. 


OPTICAL & SCIENTIFIC INSTRUMENTS. 


Spectrometers, Spectroscopes, Goniometers, Cathetometers, Optical 
Benches, &c., &c. Instruments for special purposes constructed to Clients’ 
own designs. /rices moderate. 


W. WILSON (formerly Foreman at Messrs. ELLIOTT BRoOs.), 
56 Crogsland Road, Chalk Farm, London, N.W. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH) 


NATURALIST, 
180 ST. GEORGE STREET EAST. 


Netsukis, China, Lacquer, Gongs, Shells, and other Curios. 


-HOLLOWAY’S PILLS 


CURE 
Biliousness, Sick Headache, Indigestion 
and all Internal Complaints. 
CAN BE TAKEN BY THE MOST DELICATE. 


Holloway’s Pills and Ointment may be obtained of 
all Medicine Vendors. 


THE ENTOMOLOGIST: 


AN ILLUSTRATED JOURNAL OF GENERAL ENTOMOLOGY. 
Edited by Ricuarp Soutn, F.E.S., 
With the Assistance of 
Ss. Martin Jacory, F.E.S. 
T R. Bitvups, F.E.S . H. Leecn, B.A., F.L.S., F.E.S. 
W. Lucas Distant, F.E.S., &c. dr. D. Suarp, F.R.S., F.E.S. &c. 
Epwarp A. Fircn, F.L.S., F.E.S. | G. H. F.E 
F. W. Fronawk, F.E.S. 


Rosert Apkin, F.E 


W. Warren, M.A., F.E.S. 
Founded by the late Edward Newman in 1840, this Journal has been 
the popular organ of British Entomologists since 1864. Its contents deal 
chiefly with the home fauna, but there are frequent articles and notes on 
matters of interest pertaining to the Entomology of various parts of the world. 
Published on the first of each month. Price 6d. Subscription, 6s. per 
annum post free to any country. 
London: WEST, NEWMAN, & CO., 54 Hatton Garden, E.C. 


NOTICE.—Advertisements and business letters for 
NATURE should be addressed to the Publishers ; 
Editorial communications to the Editor. The 
telegraphic address of NATURE is “ PHUSIS,” 


LONDON. 
CHARGES FOR ADVERTISEMENTS. 
Three Lines in Column .. . 
Per Line after .. . 009 
One Eighth Page, or Quarter Column o18 6 
Quarter Page, or Half a Column 115 0 
Half a Page, ora Column .. . 3 5 0 
SUBSCRIPTIONS TO “NATURE.” 
& 
To ALL PLACES ABROAD :— 


Money Orders payable to MACMILLAN & CO. 


OFFICE: 29 BEDFORD STREET, STRAND, W.C. 
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MESSRS. MACMILLAN & CO’S BOOKS 


FOR 


STUDENTS OF BOTANY. 


PRACTICAL BOTANY for’ BE- 
GINNERS. By Prof. F. O. BOWER, D.Sc., F.R.S., 
Author of ‘* A Course of Practical Instruction in Botany.” 
Globe 8vo. 35. 6d. 


A COURSE of PRACTICAL IN- 
STRUCTION in BOTANY. By F. O. BOWER, D.Sc., 
F.R.S., Regius Professor of Botany in the University of 
Glasgow. Crown 8vo. 10s. 6d. 


FIRST LESSONS in PRACLrICAL 
BOTANY. By G. T. BETTANY, M.A., B.Sc., F.L.S., 
late Lecturer on Botany in Guy’s Hospital Medical School, 
sometime Examiner in Botany, Cambridge University | 
Lecal Examinations. Pot 8vo. Is. 


BOTANY. By Sir 


F.R.S. With Illustrations. 


J. D. Hooker, | 
Pot 8vo. Is. 

[Sczence Primers. 
The STUDENT’S FLORA of the. 


BRITISH ISLANDS. By D. HOOKER, F.R.S. 
Third Edition. Globe 8vo. 


LESSONS in ELEMENTARY. 
BOTANY. By DANIEL OLIVER, F.R.S. The Part | 
on Systematic Botany based upon material left in manu- 
script by the late Prof. HENsLow. With numerous Illustra- | 
tions. Third Edition, Fcap. 8vo. 45. 6d. 


FIRST BOOK of INDIAN BOTANY. 


By DANIEL OLIVER, F.R.S. With numerous IIlustra- 
tions. Globe 8vo. 6s. 6d. 


SCIENTIFIC PAPERS of ASA GRAY. 
Selected by CHARLES SPRAGUE SARGENT. Vol. 
I. Reviews of Works on Botany and Related Subjects, 
1834-1887. Vol. II. Essays, Biographical Sketches, 
1841-1886. 8vo. 215. 


GRAY’S BOTANICAL TEXT-BOOK | 


(Sixth Edition). 


Vol. I. SrructurRAL BoTany: or Organography on the 
Basis of Morphology. To which is added The Principles of | 
Taxonomy and Phytography, and a Glossary of Botanical | 
Terms. By ASA GRAY. 8vo. Ios. 6d. 

Vol. II. PuystotocicaL Borany. I. Outlines of the 
History of Phaenogamous Plants. II. Vegetable Physiology. 
By G. LINCOLN GOODALE, A.M., M.D., Professor of 
Botany in Harvard University. 8vo. 10s. 6d. 


The PHYSIOLOGY of the CIRCULA- 
TION IN PLANTS, IN THE LOWER ANIMALS, 
AND IN MAN. Being a course of lectures delivered at 
the Surgeons’ Hall to the President, Fellows, &c., of the 
Royal College of Surgeons of Edinburgh, in the summer of | 
1872, by J. BELL PETTIGREW, M.D., F.R.S._ Illus- | 
trated by 150 Engravings on Wood. 8vo. 12s. | 


MACMILLAN 


| 


_ The 


DICTIONARY of 


The FERTILISATION of FLOWERS. 
By Prof. HERMANN MULLER. Translated and Edited 
by D’Arcy W. THompson, B.A., Scholar of Trini-y Col- 
lege, Cambridge. With a Preface "by CHARLES Darwin, 
With Illustrations. Medium 8vo. 21s. 


FLOWERS, FRUITS, and LEAVES. 
By Sir JOHN LUBBOCK, Bart., F.R.S. With numerous 
Illustrations. Crown 8vo. 4s. 6d. 

[Nature Series. 


On BRITISH WILD FLOWERS, 
considered in Relation to Insects. With numerous IIlustra- 
tions. By Sir JOHN LUBBOCK, F.R.S. Crown 8vo, 
45. 6d. [Mature Series. 


COLOURS of FLOWERS, as 
Illustrated in the British Flora. By GRANT ALLEN. 
With Illustrations. Crown 8vo. 335. 6d. 

[Nature Series. 


| BRITISH FOREST TREES and their 


SYLVICULTURAL 
TREATMENT. 
Forest Service. 


CHARACTERISTICS and 
By JOHN NISBET, of the Indian 
Crown 8vo. 6s. net. 


TIMBER and some of its DISEASES, 
By H. MARSHALL WARD, M.A., F.R.S., F.L.S., 
late Fellow of Christ’s College, Cambridge ; Professor of 
Botany at the Royal Indian Engineering College, Cooper's 
Hill. With Illustrations. Crown 8vo. 6s. 

[Nature Serves. 


TEXT-BOOK of the DISEASES of 
TREES. By Professor R. HARTIG. Translated by 
Dr. W. SOMERVILLE, Professor of Agriculture and 
Forestry at Durham College of Science. With a Preface 
by Prof. H. MARSHALL WARD, F.R.S. With numerous 
Illustrations. Medium 8vo. [/mmediately. 


TIMBER and TIMBER TREES, 
Native and Foreign. By THOMAS LASLETT, Timber 
Inspector to the Admiralty. New Edition. Revised by 
Prof. H. MARSHALL WarRD, F.R.S. Crown 8vo. 

[/n the press. 


DISEASES of FIELD and GARDEN 


CROPS, chiefly such as are caused by Fungi. By 
WORTHINGTON G. SMITH, F.L.S., M.A.I., Member 
of the Scientific Committee, Horticultural Society. With 
143 Illustrations, Drawn and Engraved by the Author. 


Fcap. 8vo. 45. 6d. 

POPULAR 
NAMES of the PLANTS which FURNISH the 
NATURAL and ACQUIRED WANTS of MAN, in all 
MATTERS of DOMESTIC and GENERAL ECO- 
NOMY: their History, Products, and Uses. By JOHN 
SMITH, A.L.S., Author of ‘‘ Historia Filicum,” ‘‘ His- 
tory of Bible Plants,” &>., &c. Medium 8vo. 145. 


SCIENCE PA-PERS, chiefly Pharmaco- 
logical and Botanica. By DANIEL HANBURY, F.R-.S. 
Edited with Memoir by JoserH INcE, F.L.S., F.C.S. 
With Portrait. Medium 8vo. 14s. 


AND CO., LONDON. 
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MESSRS. MACMILLAN & CO.’S BOOKS 


FOR 


STUDENTS OF PHYSIOGRAPHY, GEOLOGY, & MINERALOGY. 


PHYSIOGRAPHY: an Introduction to the Study of Nature. With Illustrations and 
Coloured Plates. By T. H. HUXLEY, F.R.S. Crown 8vo. 6s. 


OUTLINES OF PHYSIOGRAPHY—THE MOVEMENTS OF THE 


EARTH. By J. NORMAN LOCKYER, C.B., F.R.S. Crown 8vo. Sewed. Is. 6d. 


SHORT STUDIES IN NATURE KNOWLEDGE. An Introduction to the 


Science of Physiography. By WILLIAM GEE, Certificated Teacher of the Education Department, and of the Science and 
Art Department. Assistant Lecturer Manchester Field Naturalists’ Society. Crown 8vo. 35. 6d. 


“ For boys in the upper standards of our elementary schools, this forms an ideal reading book. It is simply worded, it is not 
too full of details, contains numerous illustrations, and is likely to create and foster a love of natural knowledge. The book is 
intended to be used as an introduction to Physiography, and it covers the ground usually understood to belong to that Science.” — 


NATURE. 
SOME BOOKS BY SIR ARCHIBALD GEIKIE, F.R.S. 


ELEMENTARY LESSONS IN PHYSICAL GEOGRAPHY. Illustrated with 


Woodcuts and Ten Plates. Foolscap 8vo. 45. 6d. 


QUESTIONS ON GEIKIE’S ELEMENTARY PHYSICAL GEOGRAPHY. 


For the use of Schools. Foolscap 8vo. Is. 6d. 


PHYSICAL GEOGRAPHY. With Illustrations. Pott 8vo. Is. [Science Primers. 
TEXT-BOOK OF GEOLOGY. With Illustrations. Third Edition. Revised and 


Enlarged. Medium 8vo. 28s. 


CLASS-BOOK OF GEOLOGY. _ Illustrated with Woodcuts. Second Edition. 
Crown 8vo 4s. 6d. 


GEOLOGY. With Illustrations. Pott 8vo. Is. [Scéence Primers. 


Box oF GEOLOGICAL SPECIMENS TO ILLUSTRATE GEIKIE’S PRIMER OF GEOLOGY, Ios. 6d. 


TABLES FOR THE DETERMINATION OF THE ROCK-FORMING 
MINERALS. Compiled by F. LOEWINSON-LESSING, Professor of Geology at the University of Dorpat. Translated from 
the Russian by J. W. Grecory, B.Sc., F.G.S., of the British Museum (Natural History), with a chapter on the Petro- 
logical Microscope by Professor G. A. J. COLE, M.R.I.A., F.G.S. Super Royal 8vo. 45. 6d. net. 


PHYSICS OF THE EARTH’S CRUST. By the Rev. Osmonp Fisuer, M.A., 


F.G.S., Rector of Harlton, Hon. Fellow of King’s College, London, and late Fellow and Tutor of Jesus College, Cambridge. 
Second Edition, altered and enlarged. 8vo. 12s. 


ECONOMIC GEOLOGY OF THE UNITED STATES. With Briefer 
Mention of Foreign Mineral Products. By RALPH S. TARR, B.S., F.G.S.A., Assistant Professor of Geology at Cornell 
University. S8vo. 16s. net. 


MICROSCOPICAL PHYSIOGRAPHY OF THE ROCK - MAKING 
MINERALS. An Aid to the Microscopical Study of Rocks. By H. ROSENBUSCH. Translated and abridged for 
- in Schools and Colleges by JoserpH P. Ipp1Nncs. Illustrated by 121 Woodcuts and 26 Plates of Photomicrographs. 
vO. 245. 


ELEMENTS OF CRYSTALLOGRAPHY FOR STUDENTS OF CHEM- 
ISTRY, PHYSICS, AND MINERALOGY. By GEO. HUNTINGDON WILLIAMS, Ph.D., Assistant Professor n 
the Johns Hopkins University. Crown 8vo. 6s. 


MACMILLAN AND CO., LONDON. 
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IMPROVED PATENT. 


£10 £11 


PERKEN, SON & RAYMENT, 


“OPTIMUS ” roves PHOTOGRAPHIC OUTFITS. 


EXTRA LONG FOCUS CAMERA. 

British Journal of Photography says:—‘‘The present model Rayment Camera is 
among the very lightest of actually rigid cameras offered to the public. The rapidity of 
opening and closing is greatly facilitated by the additional .arrangement for throwing the 
pinion out of gear from the rack. There is no. curtailment of view when lenses of short 
focus and wide’ angular aperture are in use. ‘ All movements necessary’ to the modern 
sik scientific photographer are included in this compact instrument.” 

Including Rayment Camera, Three Double Dark Slides, Optimus” Rapid Rectilinear 

, Lens, Instantaneous Shutter, Tripod Stand, Waterproof Case, complete— : 
44 x 34 5x4 64 x 43 85 x 6} 1o x 8 I2 x 10 15 Xx 12 inches, 
£12 £15 £20 £25 £30 


99 HATTON GARDEN, 


141 OXFORD STREET, LONDON. 


ART PHOTOGRAPHUuS 


Varieties sent by Post for Selection to any part of the World. No deposit 
required from responsible applicants. 
PARIS SALON 


Pictures, Classical, 
Mythological, Se- 
cular and Religious 
Subjects, Statuary, 
Views, Yachts, Ac- 
t| tresses, Heads, Por- 
i} traits, Artists’ Life 
Studies, Children, 
Eastern Types, 
‘| Animals, Flowers, 
Fruits, Clouds, 
Waves, Rustic 
Scenes, &c. 

Sole Agents for the Celebrated Series of Life Studies for Artists by W. 
Von GLODEN and G. PLUSCHOW. 

Collections from the Louvre, Luxembourg, Vatican, Dresden, and other 
noted Galleries. 


ERDMANN & SCHANZ, Photographic Publishers, 
4 Roap, CLarHam Juncrion, Lonpon, S.W. (Estab. 1876.] 
Write for our latest 16-page priced Catalogue, 14d. post free. It includes 
the Newest Publications, any of which are sent by post for selection. 
Summary of Photographs sent gratis and post free. 


STANLEY 


Mathematical Instrument Manufacturer to H.M. Government, Council 
of India, Science and Art Department, Admiralty, &c. 
Mathematical, Drawing, and Surveying Instruments 
of every description 
Of the Highest Quality and Finish, at most Moderate Prices. 
lllustrated Price List Post Free. 

W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only GoLD 
Mepat in the International Inventions Exhibition 1885 for Mathematical 
Work. Silver Medal, Architects’ Exhibition. 1886. 


LANTERN SLIDES IN ZOOLOGY AND BOTANY. 


We have now ready extensive series of beautifully executed Lantern 
Slides, specially selected and adapted for Popular Science Lectures. 
The following are a few of the Sets in stock :— 

I. Evolution. ? 8. The Metamorphoses of Insects 
4 ar oma Objects of the Sea- 9. The Beginnings of Life (Pro- 
tozoa, &c.). 


3- The Contents of the Tow-Net. 
4. A Dredging Cruise. 10. Elementary Zoology. 
5- Zoophytes and Jelly-fish. 11. The Fertilisation of Flowers. 
6. Star-fish and Sea-urchins. 
7. The Metamorphoses of Crus- 12. The Mechanism of Plants. 
tacea. 13. The Scenery of Jersey. 
The number of Slides in each Series can be varied to suit individual 
requirements. 


Price 1/- each, with reduction for a Quantity. 
Slides 40 Order at same Price as from Stock; om Hire at 
per doz. 

Perfect Workmanship Guaranteed. Full Particulars on 
application. 


JAMES HORNELL, BivLOSIGAL LABORATORY, JERSEY 
TO SCIENCE LECTURERS. 


See Mr. HUGHES'S PATENT COMBINATION OPTICAL 
LANTERN, used by late W. LAnt Carpenter, Esq., Prof. Fores, &c. 
Miniature Triple Lantern constructed for B. J. MALDEN, Esq. ; great 
success. ‘New Oxyhydrogen Microscope. Science Lanterns for Class 
Demonstration. Magnificent Results. _Docwra Triple, Prize Medal, 
Highest Award. Supplied to the Royal Polytechnic Institution, Dr. 
Grattan GuINNEss, Madame ApDE.LINA Patti, &c._ Patent Pamphengos 
Science Lanterns. The Universal Lantern 4-inch Condensors, 4-wick Lamp, 
Portrait Combination front Lenses, £1 5s. 6d., marvellous value. Science 
Lecture Sets. Novelties. The Lantern Kaleidoscope. Cheapest Lantern 
Outfits in the World. Grandly Illustrated Catalogue, over 180 choice En- 
gravings, 6d.; Postage, 3d. List of 300 Lecture Sets, Science Subjects, 
Views, &c., 6d.; Postage, 2d. Pamphlets Free.—W..C. HUGHES, 


Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.C. Specia.ist, Brewster House, 82 Mortimer Road, Kingsland, N. 


SCIENTIFIC WORTHIES. 
The following is a list of the Steel Portraits that have appeared in the above Series :— 
MICHAEL FARADAY. _ J. LOUIS R. AGASSIZ. 


THOMAS HENRY HUXLEY. j JEAN BAPTISTE ANDRKE DUMAS. 
CHARLES DARWIN. | SIR RICHARD OWEN. 
JOHN TYNDALL. TAMES CLERK MAXWELL. 
SIR GEORGE GABRIEL STOKES. JAMES PRESCOTT JOULE. 
SIR CHARLES LYELL. WILLIAM SPOTTISWOODE. 
SIR CHARLES WHEATSTONE. ARTHUR CAYLEY. 
SIR WYVILLE THOMSON. SIR C. W. SIEMENS. 
ROBERT WILHELM BUNSEN. JOHN COUCH ADAMS. 
LORD KELVIN. JAMES JOSEPH SYLVESTER 
BARON ADOLF ERIK NORDENSKJOLD. DMITRI IVANOWITSH MENDELEEF. 
HERMANN L. F. HELMHOLTZ. LOUIS PASTEUR. 
SIR JOSEPH DALTON HOOKER. 
WILLIAM HARVEY. 
SIR GEORGE B. AIRY. SIR ARCHIBALD GEIKIE. 
N.B.—The Portrait of Sir A. Geikie is the first of a New Series, and is a Photogravure. 
Proof impressions of these, printed on India paper, may b2 had from the Publishers, price 5s. each; or the Set of 
28 Portraits in a Handsome Portfolio for £7 5s., carriage paid. The Portfolio may be h+d separately, price 6s. 


Cheques and Money Orders payable to MACMILLAN & CO. 
OFFICE OF “NATURE,” 29 BEDFORD STREET, STRAND. 


i by Ricnarp CLay anp Sons, Limite, at 7 and & Bread Street Hill, Queen Victoria Street, in the City of London, and published by 
naeaied eecmmaan AND Co., at 29 Bedford Street, London, W.C., and 66 Fifth Avenue, New York.—Tuurspay, June 13, 1895. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


“To the solid ground 
Of Nature trusts the mind which builds for aye.”—WoRDSWORTH. 


No. 1338, VOL. 52.] THURSDAY, JUNE 20, 1895. [PRICE SIXPENCE, 


Registered as a Newspaper at the General Post Office.] [All Rights are Reserved. 


NEWTON & CO.’S 
TOURISTS’ ALUMINIUM INSTRUMENTS. 


Atuminium TELEscore, Portable, with Caps and Strap, from £4 4s. 

AtuminiuM or Race Gtass, in Case, with Strap, from £3 ros. 

Atuminium Dirro, with 3 Sets of Eye Lenses, -in Case, from £5 5s. 

ALuMiniuM Opera GLasses, from £2 155. 

ALumMiniuMm ANEROID BAROMETERS, with Altitude Scale, Watch size, 
in Case, £5 5s. 


= 


Atuminium New ApLanatic Pocket MAGNIFIER, 21s. 
Acuminium Camera STanp HEap, 21s. to 30s. THE “ECONOMICAL” FIELD-GLASS. 
Atuminium Camera Trirvop STAND AND LEVELLING HEAD, £4 45. 

This Binocular has achromatic object-glasses 14 inch in diameter, and 
sliding shades to shelter the object-glasses from sun or rain, and is fitted in 


N EWTON & CoO /a solid leather sling case, price 22s. 6d. ; sent free. 


OPTICIANS TO THE QUEEN AND GOVERNMENT. Illustrated Catalogue of Binoculars post free. 

__3 FLEET STREET, LONDON. JOHN BROWNING, 68 STRAND, LONDON, W.C. 

No Scientiic Man NEGRETTI AND ZAMBRA, 


: should JORDAN'S (PATENT) SUNSHINE RECORDER. 
be without a | B Latest and Most Perfect 


FRENA 


CAMERA, 


£5 15s. 6d. 
Full particulars 


With a supply of Charts. 


NEGRETTI 


AND 


ZAMBRA, 


ScIENTIFIC 
INSTRUMENT MAKERS 
TO THE QUEEN, 


38 HOLBORN VIADUCT. 


Branches :—45 Cornhill + 
free 122 Regent St., London. 
CARO. Z / on application. Illustrated Description 


Post Free. 


NEGRETTI & ZAMBRA’'S “ Illustrated Catalogue,” 600 Pages, 


R.& BECK, Ltd., 68 Cormbill, London, B.C. | sone so Lndon” 
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DEPARTMENT OF SCIENCE AND ART, 


ROYAL COLLEGE OF SCIENCE 
FOR IRELAND. 


The next Session will Commence on OCTOBER 7. 

The Diploma of Associate is given in the F ot of I. Manufactures 
(Chemical); II, Engineering; II1. Mining ; and IV. Applied Physics (for 
Electrical Engineers, &c.). 

Two Royal Scholarships of £50 per annum, with Free Admission to the 
Courses, are competed for each year, by first year Students. 

The Courses of Chemistry, Physics, Botany, Zoology, Geology, and 
Mineralogy qualify for the Examinations at the U. I. and elsewhere ; 
Certificates are granted to Medical and other Students attending the Courses 
and Laboratories. 

Special Courses to suit individual Students, and Research Work in all 
subjects. 

Chemical, Physical, Botanical, Zoological, Geological, and Mineralogical 
Laboratories, open for Practical Work. 


PROFESSORS: 
. P, O'REILLY, C E., M.R.LA. 
F. BARRETT,  F.R.S.E., 


ILR.LA, 
{ W. N. HARTLEY, F.R.S., F.C.S., 
F.R.S.E. 
{ A.C HADDON, M.A., M.R.LA., 
{ T. JOHNSON, D.Sc., F.LS., 
M.R.LA. 
G. A. J. COLE, M.R.LA., F.G.S. 


W. McF. ORR, M.A. 
} J. LYON, M.A. 


MINING AND MINERALOGY... soe 


CHEMISTRY 

ZooLoGy « 
BoTANy 
GEOLOGY ... «.. 
Aretiep MECHANICS 

CHAMESM... cco 
DescrirtivE GEOMETRY AND 

Fees for Associate Students, from £14 to £25 per Session, according to 
Faculty and year. 

Non-Associate Students Fees for Lectures, £2 per Session (except Mathe- 
matics, £3); Laboratory Fees, from £2 upwards. 

All the Courses are open to Ladies. 

Directory of the College, with List of Fees and all other information, on 
application to the SECRETARY, personally or by letter. 

Note.—An Entrance Examination for intending Associates will be held 
on MONDAY, OCTOBER 7. Subjects :—Mathematics and Elementary 
Practical Geometry. 

G. T. PLUNKETT, Lt.-Colonel (late R.E.), Secretary, 
R.C.Sc.1., Stephen's Green, Dublin. 


UNIVERSITY COLLEGE, LONDON. 
ENGINEERING AND ARCHITECTURE 
DEPARTMENT. 

SSISTED BY TECHNICAL EDUCATION BOARD OF LONDON 
COUNTY COUNCIL AND BY THE CARPENTERS’ COMPANY. 
SESSION 1895-6. 

The COURSES of INSTRUCTION in Mechanical, Civil, Electrical 
Engineering, and Architecture COMMENCE on OCTOBER ist. They 

are arranged to cover periods of two and three years. 


Particulars of the Courses, of Entrance Scholarships, of the Matriculation 
Examinztion, and of the Fees, may be obtained from the SecRETARY. 


‘AN Me- } 


PROFESSORS. 
MECHANICAL ENGINEERING, T. Hupson Beare, M.I.C.E. 
ELECTRICAL ENGINEERING, J. A. Fiemine, F.R.S. 
CIVIL ENGINEERING, L. F. Vernon Harcourt, M.1.C.E. 
ARCHITECTURE, T. Rocer F.R.1.B.A. 
PHYSICS, G. Carey Foster, F.R.S. 
CHEMISTRY, W. Ramsay, F.R.S. 
APPLIED MATHEMATICS, K. Pearson, M.A. 
ECONOMIC GEOLOGY, T. G. Bonney, F.R.S. 
MATHEMATICS, M. J. M. Hitt, F.R.S. 

The new wing of the College, opened by H.R.H. the Duke of Connaught 
in May 1893, contains spacious Mechanical and Electrical Engineering 
Laboratories, Workshops, Drawing-Office, Museum, and Lecture Theatres. 

The Laboratories are fitted with all the best appliances for Practical 
Work and for Research Work of the most advanced character. 


UNIVERSITY OF TORONTO. 


Applications for the position of Lecturer in the Department of Chemistry 
will be received by the undersigned up to August 15. ‘The initial Salary will 
be $1000, increasing by annual increments of $100 until it reaches $1800, 

Applications must be accompanied by testimonials. 

The duties of the Lecturer will be to assist the Demonstrator in the super- 
intendence of the Laboratories under the direction of the Professor of 
‘Chemistry ; and also to deliver such Lectures on Physiological, Organic, and 
Inorganic Chemistry as may be assigned to him by the Professor. 

GEO. W. ROSS, Minister of Education. 

Education Department, Toronto, 

May 23, 1895. 


MANCHESTER LITERARY and PHILO- 
SOPHICAL SOCIETY.—An ASSISTANT SECRETARY and 
LIBRARIAN will shortly be appointed. Salary, £120 per Annum, 
Candidates are required to have an acquaintance with French and 
German. Applications, accompanied by not more than five References 
to be sent to the SEcRETARIES not later than JUNE 29. 

36 George Street, Manchester. 


PHYSIOLOGICAL AND TECHNOLOGICAL 


LABORATORY FOR THE FERMENTATIONS, 
COPENHAGEN (30 Frydendalsve)). 


Director: ALFRED JORGENSEN, 
Author of “‘ Micro-Organisms and Fermentation.” 


Courses of Instruction, for Beginners as well as for Advanced Students, in 
the Physiology and Technology of Fermentations, with particular regard to 
Hansen’s System for the pe ae and Pure Cultivation of Yeast. 

The Laboratory F mean a numerous collection of Culture-Yeast Species 
Wild Yeasts, and Zymogenic Bacteria. 

Manuals of Instruction :—Alfred Jérgensen: ‘‘ Micro-Organisms and 
Fermentation ” (published by F. W. Lyon, Eastcheap Buildings, London), 
New Edition, 1893; French Edition (Paris, 1894); Third German Edition 
(Berlin, 1892). 

E. Chr. Hansen : “‘ Untersuchungen aus der Praxis der Garungsindustrie 
(Beitrage zur Lebensgeschichte der Mikroorganismen), published by R. 
Oldenbourg, Munich, 2 vols., 1890-92. In French in Comptes rendus du 
Laboratoire de Carlsberg (Hagerup, Copenhagen). English Edition, 
London (Spon), 1895. 

Further particulars on application to Director. 


SOUTH-WEST POLYTECHNIC 
INSTITUTE. 


MANRESA ROAD, CHELSEA, 5S.W. 


The Governors are prepared to receive applications for the Appointment of 
MATHEMATICAL LECTURER. The Salary has been fixed at £150 
per annum, and the duties and stipend will commence on September 1. The 
Lecturer will be required to devote his whole time to the Institute. 

Applications must be made on or before July 8, on forms which, together 
with particulars of duties, will be supplied on application to the SECRETARY. 


SCIENCE MASTER for PHYSICS and 


CHEMISTRY, required in September, in a large and important public 
School. £300 to £350.—For this and other Posts apply to the SECRETARY, 
Assistant Masters’ Association, Parmiter’s School, Victoria Park, N.E. 


“THE YORKSHIRE COLLEGE, LEEDS. 


JUNIOR DEMONSTRATOR in BIOLOGY, wanted in October 
Stipend £70. 
Further particulars on application to the REGISTRAR. 


SKELETONS FOR BIOLOGICAL 
STUDENTS, &c.—Frog, 4s. Pigeon, 8s. ; Rabbit, 8s. 6d. ; Fowl, 
tos. 6d.; Skulls of Dog or Cat, 8s. 6d. All post-paid.—Address J. 
Witon, Healey, Batley. 


TO COLLECTORS OF #=PRECIOUS 
STONES, AND OTHERS.—R. C. NOCKOLD, 12 Frith Street, 
Soho Square, W., Diamond and Oriental Stone Merchant, has a very 
fine Stock of Valuable Specimens (Natural and Cut) suitable for Collec- 
tions or Jewels; likewise, a unique Opal Table Top; also, is a large 
buyer of Jewels, Cut and Uncut. 


MANUFACTURER OF 
ELECTRICAL & PHYSICAL 
INSTRUMENTS, 

44 Hatton Garden, London. 
Catalogues Free. 


TO SCIENCE LECTURERS. 


See Mr. HUGHES'S PATENT COMBINATION OPTICAL 
LANTERN, used by late W. Lant CarpenTERr, Esq., Prof. Forses, &c. 
Miniature Triple Lantern constructed for B. J. MALDEN, Esq, ; great 
success. New Oxyhydrogen Microscope. Science Lanterns for Class 
Demonstration. Magnificent Results. Docwra Triple, Prize Medal, 
Highest Award. Supplied to the Royal Polytechnic Institution, Dr. H. 
Grattan GuINNEsS, Madame Patti, &c, Patent Pamphengos 
Science Lanterns. The Universal Lantern 4-inch Condensors, 4-wick Lamp, 
Portrait Combination front Lenses, £1 5s. 6d., marvellous value, Science 
Lecture Sets. Novelties. The Lantern Kaleidoscope. Cheapest Lantern 
Outfits in the World. Grandly Illustrated Catalogue, over 180 choice En- 
gravings, 6d.; Postage, 3d. List of 300 Lecture Sets, Science Subjects, 
Views, &c., 6d¢.; Postage, 2d. Pamphlets Free.—W. C. HUGHES, 
SpEcIALIsT, Brewster House, 82 Mortimer Road, Kingsland, N. 


STANLEY 


Mathematical Instrument Manufacturer to H.M. Government, Council 
of India, Science and Art Department, Admiralty, &c. 
Mathematical, Drawing, and Surveying Instruments 

of every description . 
Of the Highest Quality and Finish, at most Moderate Prices. 
lilustrated Price List Post Free. | 

W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only Gotp 
MEDAL in the International Inventions Exhibition 1885 for Mathematica! 
Work. Silver Medal, Architects’ Exhibition. 1886. ; 

Address :—GREAT TURNSTILE, HOLBORN, LONDON, w.c, 
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Sales by Auction. 


TUESDAY AND WEDNESDAY NEXT. 
VALUABLE BIRDS’ EGGS. 


MR J. C. STEVENS will sell by AUCTION 
at his Great Rooms, 38 King Street, Covent Garden, on TUESDAY, 
UNE 25, and following day at 12.30 each day, a further Portion of the 
Valuable and Extensive Collection of Birds’ Eggs formed by LEopoLp 
Fie.p, Esq., F.R.S.E., including very fine examples of the Egg of the 
Golden Eagle, Honey Buzzard, Swallow-tailed Kite, Egyptian Vulture, 
Green Shank, Dotterel, Spotted Red Shank, Wallcreeper, Nutcrackers, 
Waxwing, Savis Warbler, and Cuckoos with Eggs of the Foster 
Parents, &c, 

On View the Day prior, 12 till 4, and Morning of Sale, and Catalogues had. 

. ON TUESDAY NEXT. ; 

AN EGG OF THE GREAT AUK, AT 3 O'CLOCK PRECISELY. 

MR. J. C. STEVENS will include the above 
in his Sale by Auction at his Great Rooms, 38 King Street, Covent 
Garden, on TUESDAY next, June 25. 

On view the Day prior, 12 till 4, and Morning of Sale, and Catalogues had. 

TUESDAY, JULY 9. 

\ MOST EXTENSIVE AND VALUABLE SWISS HERBARIUM’ 
CONTAINED IN- FIVE HANDSOME CABINETS, WITH MS° 
CATALOGUE. 

MR. J.C. STEVENS will include the above 


in his SALE by AUCTION at his Great Rooms, 38 King Street, Covent 
Garden, on TUESDAY, JULY 9. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox globator, and other Alga, Ameeba, Vorticella, Paramzcium, 
Cordylophora, Floscularia camp lata, Steph eros, Eichornii, and other 
Pond Life. Specimen Tube, with Drawing, Price 1s. Living Crayfish and 


other Types for Dissection. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 
The following animals can always be supplied, either living 

or preserved by the best methods :-— 

Sycon_; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Aloy- 
onium ; Hormiphora (preserved) ; Leptoplana ; Lineus, Amphiporus ; Nereis, 
Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, Gammarus, 
Ligia, Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, Pectens, 
Bugula, Crisia, Pedicellina ; Holothuria, Asterias, Echinus; Ascidia, Salpa 
(preserved), Scyllium, Raia, &c., &c. 

For prices and more detailed lists apply to 

Biological Laboratory, Plymouth. 


THE DIRECTOR. 


F. H. BUTLER, M.A. Oxon., Assoc. R. 8. Mines, 
NATURAL HISTORY AGENCY. 
158 BROMPTON ROAD, LONDON. 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 

NOW ON SALE :—The Contents of Three Collections of Fossils recently 
acquired, including finely preserved examples of numerous Species from 
thost of the Geological Formations, notably Fish from the Lower Lias, and 
Mollusca from the Mountain Limestone, Chalk, Barton and Bracklesham 
Beds, Oligocene, and Crag ; also Gold in the Matrix from several localities, 
Infusorial Earth from Talbot, Victoria; Polished Agates, Labradorite, and 
other Ornamental Minerals, and Gabbro, Troctolite, and Augite-Andesite 
from Germany. Collections of Natural History Objects provided to order 
and sent on approval. 

_A few copies of Dr. Hume’s ‘* RESEARCHES ON THE UPPER 
CRETACEOUS ZONES” still on hand, Price 3s. each. Also THE 
GLACIALISTS’ MAGAZINE, as issued, 6d. per copy. 


COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


For the Use of Students, Science Teachers, Prospectors, &c., and to 
Illustrate the leading Text-books, in Boxes, with Trays. 
50 Specimens, 10s. 6d.; 100 do., 2ls.; 200 do., 42s. 
New Price List of Minerals, Rocks, and Stratigraphical Series 
3 of Fossils, Post Free. 
ROCK SECTIONS for the MICROSCOPE, from 15. 6d. each, Post Free 
CATALOGUES GRATIis. 
CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &c. 
always in stock. 


THOMAS D. RUSSELL, 


78 NEWGATE STREET, LONDON, E.C 


NOTICE.—Advertisements and business letters for 
NATURE should be addressed to the Publishers ; 
Editorial communications to the Editor. The 
telegraphic address of NATURE is “ PHUSIS,” 


LONDON. 
CHARGES FOR ADVERTISEMENTS. 
a & 
Three Lines in Column .. . o 2 6 
One Eighth Page, or Quarter Column o18 6 
Quarter Page, or Half a Column ... 1 15 
Half a Page, ora Column ...... 3 5 
2. 
SUBSCRIPTIONS TO “NATURE.” 
1 8 o 
Half-yearly. ...... 014 6 
o7 6 
To ALL PLACES ABROAD :— 
Quarterly 8 


Money Orders payable to MACMILLAN & CO. 
OFFICE: 29 BEDFORD STREET, STRAND, W.C. 


We have just bought the Mathematical and 
Scientific LIBRARY OF THE LATE PROFESSOR 
HENRY J. S. SMITH, of Oxford, including separate 
copies of 32 of his own Papers; ()uarterly Journal of 
Mathematics, Gergonne’s Annales, Tortolini Annali, 3 
Series, Clebsch u. Neumann Annalen, Journal of the 
Chemical Society, Annales de Chimie et de Physique ; 
Works by Cauchy, Clebsch, Crelle, Dase, Euler, Fourier, 
W. R. Hamilton, Lacroix, Laplace, Legendre, Monge, 
Peirce, Riemann, Pliicker, Simpson; and about 1500 
separate papers by the Principal Mathematicians of the last 
half-century. As we cannot prepare a Catalogue for some 
months, we shall be glad to answer inquiries for books that 
any of our correspondents may be in search for. 

MACMILLAN & BOWES, CAMBRIDGE. 


MINERAL COLLECTIONS & SPECIMENS. 


GO TO 


JAMES R. GREGORY’S MUSEUM & STORES 


WELL-AUTHENTICATED SPECIMENS. 
The Cheapest, Best, and Largest Stock in London. 


Latest arrivals.—Choice specimens from many localities, mostly from Old 
Collections, Rare and Curious Precious Stones—cut. New Sections of Rocks 
CATALOGUES AND PRICE LISTS, POST FREE. 


JAMES R. GREGORY’S 


MUSEUM AND STORES, 
88 CHARLOTTE ST., FITZROY SQUARE, LONDON. 


HOLLOWAY’S OINTMENT 
CURES 


Gout, Rheumatism, Lumbago, Sciatica, 
Cuts, Bruises, Sprains, &c. 
INVALUABLE FOR ALL SKIN DISEASES. 


Holloway’s Ointment and Pills may be obtained of 
all Medicine Vendors. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST. 

180 ST. GEORGE STREET EAST. 


Implements cf Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis, China, Lacquer, Gongs, Shells, and other Curios. 


OPTICAL & SCIENTIFIC INSTRUMENTS. 


Spectrometers, Spectroscopes, Goniometers, Cathetometers, Optical 
Benches, &c., &c. Instruments for special purposes constructed to Clients’ 
own designs. Prices moderate. 

W. WILSON (formerly Foreman at Messrs. ELLIoTT Bros.), 
56 Crogsland Road, Chalk Farm, London, N.W. 
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J. & A. CHURCHILL, PUBLISHERS. 
‘THE QUARTERLY JOURNAL OF MICROSCOPICAL SCIENCE, 


Edited by E. RAY LANKESTER, M.A., LL.D., F.R.S., with the co-operation of ADAM SEDGWICK, M.A., F.R.S.; 
and W. F. R. WELDON, M.A., F.R.S. 


Contents of No. 148 (June), with Ten Plates, Price 10s. 
The Anatomy of Adyonium digitatum. By SypNEY J. Hickson, M.A., D.Sc., Beyer Professor of Zoology in the Owens 


College, Manchester ; Fellow of Downing College, Cambridge. 


Note on the Chemical Constitution of the Mesogloea of A/cyonium digitatum. By W. LANGDON Brown, B.A., late Hutchinson 


Research Student, St. John’s College, Cambridge. 


A Study of Metamerism. By T. H. MorcGan, Ph.D., Associate Professor of Biology, Bryn Mawr College, U.S.A. 
‘On the Ccelom, Genital Ducts, and Nephridia. By Epwin S. Goopricn, F.L.S., Assistant to the Linacre Professor of 


Comparative Anatomy, Oxford. 


‘CARPENTER ON THE MICROSCOPE 
AND ITS REVELATIONS. Edited by the Rev. W. H. 
DALLINGER, LL.D., F.R.S. Seventh Edition, in which 
the first Seven Chapters have been entirely Rewritten, and 
the Text throughout Reconstructed, Enlarged, and Revised, 
with 1000 Illustrations, 1100 pages, 8vo, Cloth, 26s. ; Half- 
calf, 30s. 


‘A MANUAL OF BOTANY. By J. Rev- 
NOLDS GREEN, F.R.S., Sc.D., M.A., Professor of Botany 
to the Pharmaceutical Society, Examiner in Botany to the 
Universities of London and Glasgow. Vol. I. MORPHOLOGY 
AND ANATOMY. With 778 Illustrations, Crown 8vo, 
7s. 6d. 


AN INTRODUCTION TO PHYSICAL 
MEASUREMENTS. WITH APPENDICES ON AB- 
SOLUTE ELECTRICAL MEASUREMENT, &c. By 
Dr. F. KOHLRAUSCH, Professor-in-Ordinary at the Univer- 
sity of Strasburg. Translated from the Seventh German 
Edition by THoMAs HUTCHINSON WALLER, B.A., B.Sc., 
and HENRY RICHARDSON Procter, F.I.C., F.C.S. 
Third English Edition, with 91 Engravings, 8vo, 12s. 6d. 


WAGNER’S MANUAL OF CHEMICAL 
TECHNOLOGY. Translated and Edited by WILLIAM 
Crookes, F.R.S., Past Pres. C.S., Pres. Inst. E.E, 
From the Thirteenth Enlarged German Edition as Re- 
modelled by Dr. FERDINAND FISCHER. Second English 
Edition, with 596 Illustrations, Royal 8vo, 32s. 


A MANUAL OF DENTAL ANATOMY, 
HUMAN and COMPARATIVE. By CHARLEs S. ToMEs, 
M,A., F.R.S. Fourth Edition, much Enlarged, with 235 
Illustrations. Crown 8vo, 12s. 6d. 


CHAVASSE’S ADVICE TO A MOTHER 
ON THE MANAGEMENT OF HER CHILDREN, 
and on the Treatment on the moment of their more pressing 
IlInesses and Accidents. Fourteenth Edition (21oth 
thousand), 2s. 6d. 


CHAVASSE’S ADVICE TO A WIFE 
ON THE MANAGEMENT OF HER OWN HEALTH, 
and on the Treatment of some of the Complaints incidental 
to Pregnancy, Labour, and Suckling ; with an Introductory 
Chapter especially addressed to a young wife. Thirteenth 
Edition (260th thousand), 2s. 64. 


‘COOLEY’S CYCLOPAEDIA OF PRAC- 


TICAL RECEIPTS and Collateral Information in the | 
Arts, Manufactures, Professions, and Trades, including | 


Medigine, Pharmacy, Hygiene, and Domestic Economy ; 
desigtjed as a Comprehensive Supplement to the Pharma- 
copeeia and General Book of Reference for the Manufacturer, 
Tradesman, Amateur, and Heads of Families. Edited by 
W. Norru, M.A.Camb., F.C.S., assisted by Mr. CHAs. 
WHITEHEAD, F.Z.S., Mr. A. W. GERRARD, Pharmacist to 
University College Hospital, Dr. G. McGowan, Messrs. 


W. K. Tompkins, B.Sc., E. P. PERMAN, B.Sc., C. F. | 


SAKER, B.Sc., of University College, Mr. J. T. NoRMAN, 
and other Scientific Contributors. Seventh Edition, Revised 


and greatly Enlarged, Two Vols., Royal 8vo, with 371 


Illustrations, 1800 Pages, 425. 


Royal 8vo, with 358 Illustrations, 20s. 


ON LIGHTING. Being Volume Two of 


CHEMICAL TECHNOLOGY; or, Chemistry in its 
Applications to Arts and Manufactures. 

Edited by Cuas. E. Groves, F.R.S., and WM. THorp, B.Sc, 

Volume Two contains : 

FATS AND OILS. By W. Y. DENT. 

STEARINE INDUSTRY. By J. McArTuur. 

CANDLE MANUFACTURE. By L. FIELD and F, A, 
FIELD. 

PETROLEUM and LAMPS. By BoverToN REDWoop, 

MINERS’ LAMPS. By B. Repwoop and D. A. Louts, 
Vol. III.—Gas and Electricity. (/n the press.) 


Vol. I.—FUEL and its APPLICATIONS. By E. J. MILts, 


D.Sc., F.R.S., and F. J. Rowan, C.E. With 600 Illus 
trations, Royal 8vo, 30s. 


BLOXAM’S CHEMISTRY, INORGANIC 


and ORGANIC. Edited by J. M. THomson, Professor of 
Chemistry, King’s College, London ; and A. G. BLOxa\, 
Head of the Chemistry Department, The Goldsmiths’ In- 
stitute. Eighth Edition, with 281 Engravings, 8vo, 18s. 64, 


BLOXAM’S LABORATORY TEACHING; 


or, PROGRESSIVE EXERCISES IN PRACTICAL 
CHEMISTRY. Edited by A. G. BLoxam. Sixth Edition, 
Revised and much Enlarged, with 80 Woodcuts, 6s. 6d. 


PRACTICAL CHEMISTRY and QUALI. 


TATIVE ANALYSIS. Specially adapted for Colleges 
and Schools. By FRANK CLOoWwES, D.Sc., Professor of 
Chemistry in University College, Nottingham. — Sixth 
Edition, with 84 Engravings, Post 8vo, 8s. 6d. 


ELEMENTARY QUALITATIVE 


ANALYSIS. By FRANK CLowes, D.Sc.Lond., and J. 
BERNARD COLEMAN. With 40 Engravings. Post 8vo, 25. 64 


A SYSTEM OF INORGANIC CHEM- 


ISTRY. By WiittaM Ramsay, Ph.D., F.R.S., Professor 
of Chemistry in University College, London, With En 
gravings. 8vo, I5s. 

BY THE SAME AUTHOR. 


ELEMENTARY SYSTEMATIC CHEM.- 
ISTRY, for the Use of Schools and Colleges. With Em | 


gravings, small Crown 8vo, 4s. 6d. ; or interleaved, 55. 6d. 


VALENTIN’S QUALITATIVE 


ANALYSIS. Edited by Dr. R. W. HopGkrnson, F.R.S.E 
Eighth Edition, Revised and Enlarged, 8s. 6d. (The 
Tables separately, 2s. 6d.) 


THE ELEMENTS OF HEALTH: An 


Introduction to the Study of Hygiene. By Louis G 
PaRKEs, M.D., D.P.H., Medical Officer of Health fot 
Chelsea, Lecturer on Public Health at St. George’s Hospital. 
With 27 Illustrations, Post 8vo, 3s. 6d. 


A SHORT DICTIONARY OF MEDICAL} 


TERMS. 2s. 6d. 


THE REFRACTION OF THE EYE: 4 


Manual for Students. By Gustavus HARTRIDGE, F.R.C.S., 
Surgeon to the Royal Westminster Ophthalmic Hospital 
Seventh Edition, with 98 Illustrations, Crown 8vo, 6s. 


LONDON: J. & A. CHURCHILL, 
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. DIARY OF SOCIETIES. 
LONDON, 
VAL SOCIETY, at 4.30.—Remarks on the Origin of some of the Lines an 
— observed in the Spectra from Swedish Bessemer Works: Prof. 
Hartley, F.R.S.—On the Magnetical Result of the Voyage of H.M.S. 
Penguin, 1890-93 : Captain Creak, F.R.S.—A Dynamical Theory of the 
Electric and Luminiferous Medium. Part II. Theory of Electrons : Prof. 
. Larmor, F.R.S.—On the Refractive Index of Water at Temperatures 
tween 10° and o°: Sir J. Conroy, F.R.S.—On the Magnetic Rotation 
of the Plane of Polarisation of Light in Liquids. Part I. Carbon Bisul- 
phide and Water: J. W. Rodger and W. Watson.—The Influence of: the 
Cerebral Cortex on the Larynx : Dr. Risien Russell.—And other Papers. 
LinNEAN Society, at 8.—On some North American Desmidiez : William 
and G. S. West.—On the Structure of the Isopod Genus Ourozeuktes, 
Milne-Edw. : A. Vaughan Jennings.—A Revision of the Genus Silene: 
F. N. Williams. —The Egg-Cases of Port Jackson Sharks : E. R. Waite. 
Cuemicat Society, at 8.—Extraordinary General Meeting to consider 
Change in Bye-law I., proposed by the Council.—Ballot for the Election 
of Fellows. —On Lintner’s Isomaltose : Horace T. Brown, F.R.S., and Dr. 
G. H. Morris.—Transformation of Ammonium Cyanate into Urea: Prof. 
Walker and J. F. Hamley.—Some Derivatives of Humulene: A. C. 
Chapman.—Note on Thio-derivatives of Sulphanilic Acid : Miss Walter. 
—The Chlorination of Orthochlorotoluene: Dr. W. ?. Wynne and A. 
Greaves.—The Six Dichlorotoluenes : Dr. W. P. Wynne and A. Greaves.— 
The Disulphonic Acids of Toluene and of Ortho- and Parachlorotoluene : 
Dr. W. P. Wynne and J. Bruce.—Ethereal Salts of Ethanetetracarboxylic 
Acid: Prof. Walker and J. R. Appleyard.—A Method for preparing 
Formyl Derivatives of Aromatic Amines: H. R. Hirst and Dr. B. 
Cohen.—A Modification of Zincke’s Reaction: H. R. Hirst and Dr. }: 
B. Cohen.—A New Method of preparing Cyanuric Acid: W. H. Arc 
deacon and Dr. J. B. Cohen. 
Society OF ANTIQUARIES, at 8.30. 
FRIDAY, June 21. 
Qvekett MicroscopicaL at 8. 
SATURDAY, June 22. 
Geo.ocists’ AssoctaTion (King’s Cross Station), at 1.35.—Excursion to 
Totternhoe. Director: W. Hill. 
Geo.ocicaL Frecp Crass (London Bridge Station), at 2.45.—Excursion to 
Dorking and Leatherhead. 
MONDAY, June 24. 
Rovat GEOGRAPHICAL SocIETY, at 8.30.—The Sierra Madre of Mexico: 


P. H. Howarth. 
TUESDAY, June 25. 
STATISTICAL Society, at 5.—Annual General Meeting. 
Rovat PuHoroGrapuic Society (12 Hanover Square), at 8.—A Demonstra- 
tion by Mr. Packham of his Process of Toning Platinum Prints. 
WEDNESDAY, 26, 
Society or Arts, at 4.—Annual Meeting. 
British ASTRONOMICAL ASSOCIATION, at 5. 


THE 


CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 


Lrp., 
St. Tibb’s Row, Cambridge. 
NOW READY. 

Appendix to Descriptive List of Physical and Physiological Instruments, 
containing many new and improved forms of Apparatus designed and manu- 
factured by the Company since June 1892, including BIFILAR PEN- 
DULUM for measuring Earth Tremors, YULE’S HARMONIC 
ANALYSER, and PLATINUM PYROMETERS for Scientific and 
Commercial purposes. 


Post Free on Application. 


MANUFACTURERS OF IMPROVED MICROTOMES AND 
ACCESSORIES FOR SECTION CUTTING. 
Seismographs for automatically recording some of the Phenomena 
of Earthquakes, as supplied to many of the leading Observatories. 
Scientific Apparatus designed and manufactured for 
special purposes. 

Address all communications: 
‘Instrument Company, Ltd., Cambridge.”’ 


PHCENIX FIRE OFFICE, 
49 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
EsTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SECURITY: 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 
SecrETARIES—W. C. MACDONALD and F. B. MACDONALD, 

LOSSES PAID OVER £20,000,000. 


NO END OF WORRY SAVED BY USING 


STONE’S TIME-SAVING 
For keeping in order all SPECIALITIES 


LeTTersS, PAPERS, PAMPHLETS, Music, &c. 
Sold by Stationers everywhere. Send postcard for Illustrated Catalogue to 
the manufacturers, 
HENRY STONE & SON, BANBURY. 
Special Boxes, Files, and Cabinets made toorder for avariety of purposes. 


THE CENTURY SCIENCE SERIES. 
SIR HENRY ROSCOE, F.R.S. 


The Century Science Series is Edited by Sir Henry 
Roscoe, who has written the first volume of this Series 
under the title of “JOHN DALTON AND THE 
RISE OF MODERN CHEMISTRY,” price 3s. 6d. 


** At once a biography and a chapter in the history of modern 
science. Sir Henry Roscoe drawn a vivid portrait of a 
very remarkable personality, and has devoted his rare powers 
of scientific exposition to a very instructive appreciation of 
Dalton’s place in the history of science.”— Zhe Times. 

‘It is a pleasure to read this memoir, which portrays in so 
popular a manner the life and work of the founder of modern 
chemistry.” —Glasgow Herald. 


CLEMENTS R. MARKHAM. 


The second volume of the Century Science Series, 
entitled “ MAJOR RENNELL, F.R.S.. AND THE 
RISE OF ENGLISH GEOGRAPHY,’ by CLE- 
MENTS R. MARKHAM, C.B., F.R.S.. President of 
the Royal Geographical Society, is now ready, price 
38. 6d. 

‘** Written with great literary skill and i 
knowledge.” — 77 he Ti 


“*Tt would be unfair to pick the plums out of a work which 
we could have wished twice as long, and in its literary skill and 
mechanical get-up is as creditable to the distinguished President 
of the Royal Geographical Society as to the publishers of the 
latest ‘ Series.’”—Dazly Chronicle. 


CASSELL & COMPANY, LIMITED, 
LUDGATE HILL, LONDON. 


NEW EDITION OF 


MARSHALL AND HURST'S 
“PRACTICAL ZOOLOGY.” 


NOW READY, 4th Edition. Revised by C. HERBERT HURST, 
With Illustrations. Crown 8vo, 10s. 6d. 

A JUNIOR COURSE OF PRACTICAL ZOOLOGY. By the late 
A. MILNES MARSHALL, M.D., D.Sc., M.A., F.R.S., Protessor in the 
Victoria University; Beyer Professor of Zoology in Owens College; late 
Fellow of St. John’s College, Cambridge. Assisted by C. Hernert Hurst, 
Ph.D., Lecturer in the Victoria University ; Demonstrator and Assistant 
Lecturer in Zoology, Owens College, Manchester. 


London: SMITH, ELDER, & CO., 15 Waterloo Place. 


PROCEEDINGS OF THE ZOOLOGICAL 
SOCIETY OF LONDON, 1895, PART I. 


Containing the Papers read at the Scientific Meetings held January and 
February, 1895, with Six Plates. Price res. 


To be obtained at the Society's Office (3; Hanover Square, W.), or through 
any Bookseller. 


“BEST RAPER’S INK (DICHROIC) 
BLACK 


INK 
KN OWN In Jars, 6d., is., & 2s. each. 


Can be obtained in London, through Messrs. Barciay & Sons, Farringdon 
Street; W. Epwarps, Old Change; F. Newsery & Sons, Newgate 
Street ; and to be had of all Stationers. 


BEWLEY & DRAPER (Limited), Dublin. 


When this Ink Is used writing 
becomes a pleasure. 


May be had from all Stationers. 
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HARVEY 


STUDENT'S ELECTRICAL SET, 


£22 2s. 
STUDENT'S GALVANIC SET, 
£2 5s. 


Cheap School Apparatus. 
TESLA’S APPARATUS, &c. 


(PATENT). 


CHARING CROSS ROAD, 


LONDON. 
The Mathematical Gazette: 


A Terminal Fournal for Students and Teachers. 


Edited by E. M. LANGLEY, M.A. 
No. 5, MAY, 1895. PRICE Is. net. 
CONTENTS :—The Syllabus of Geometrical Conics : Rev. C. TAYLoR.—Mathematical Worthies : 2. John Dee.—G. HeEprri. 
—Notes : (18) by W. GALLATLY ; (19) by Eprror.—Solutions of Gazet¢e Questions, 1-17.—Solutions of Examination Questions. 
—Questions for Solution by Students. —Books and Magazines received. 


MACMILLAN & CO., LONDON. 


MESSRS. MACMILLAN & CO.’S BOOKS 
STUDENTS OF EVOLUTION. 


SOCIAL EVOLUTION. By Benjamin | NATURAL SELECTION AND 
KIDD. Eleventh Thousand. Crown 8vo. 5s. net. TROPICAL NATURE. Essays on Descriptive and 
EVOLUTION AND MAN’S PLACE Theoretical Biology. Extra Crown 8vo. 6s. 
IN NATURE. By HENRY CALDERWOOD, LL.D., | ISLAND LIFE; or the Phenomena and 
Professor of ayo! Philosophy, University of Edinburgh. | Causes of Insular Tanne and Floras. Including a Revision 
Crown 8vo. 7s. | and Attempted Solution of the Problem of Geological 


T HE RE LAT I ON S O F M IND AN D Climates. With Illustrations and Maps. Second Edition. 


BRAIN. By Prof. H. CALDERWOOD, LL.D., | Extra Crown 8vo. 6s. 
Third Edition. 8vo. 85. GEOGRAPHICAL DISTRIBU- 
MATERIALS FOR THE STUDY. TION OF ANIMALS; with a Study of the Relations of 
OF VARIATION. Treated with Especial Regard to | Living and Extinct Faunas as Elucidating the Past Changes 
Discontinuity in the Origin of Species. By WILLIAM | of the Earth’s Surface. W ith Maps and Illustrations. In 
BATESON, M.A., Fellow of St. John’s College, Cam- | Two Vols. Medium 8vo. 42s. 
bridge. 8vo. 21s. net. By T. H. HUXLEY, F.R.S. 
A THEORY OF DEVELOPMENT | oe AND RESULTS. Globe 
AND HEREDITY. By HENRY B. ORR, Ph.D., Pro- 8vo. 55. 
ange at the Tulane University of Louisiana. Crown 8vo. MAN’ rS PLACE IN NATU RE; and 


6s. net. 

other Anthropological Essays. Globe 8vo. 55. 

ORGANIC EVOLUTION AS THE | CHARLES ~ DARWIN. — Memorial 
RESU LT OF THE INHERITANCE OF ACQUIRED Notices reprinted from Nature. By THOMAS H. 
CHARACTERS ACCORDING TO THE LAWS OF HUXLEY, F.R.S.; G. J. ROMANES, F.R.S.; Sir 
ORGANIC GROWTH. By Dr. G. H. THEODOR - ARCHIBALD GEIKIE, F.R.S.: and W. T. DYER, 
EIMER, Professor of Zoology and Comparative Anatomy F. RS. ; 


Crown 8vo. 2s. 6d. [Nature Series. 
in Tiibingen. Translated by J. T. CUNNINGHAM, T 

M.A., F.R.S.E. = Fellow of University College, THE SCIENTIFIC EVIDENCES 
Oxford. 8vo. 12s. OF ORGANIC EVOLUTION. By GEORGE J. 


THE EVOLUT TON OF INDUSTRY. ROMANES, M.A., LL.D., F.R.S. Crown 8vo. 25. 6¢. 


By HENRY DYER, C.E,, M.A., D.Sc., Honorary Prin- aes ee. 


cipal Imperial College of Engineering, Japan; Life ARE THE EFFECTS ‘OF USE 


Governor, Glasgow and West of Scotland Technical Col- | AND DISUSE INHERITED? An Examination of the 

lege ; Member of the Institution of Naval Architects, &c. | View held by Spencer and Darwin. By WM. P. BALL. 
8vo. 10s, net. Crown 8vo. 3s. 6d. [Nature Series. 

By A. R. WALLACE, F.R.S. THE COLOURS OF FLOWERS as 

DARWINISM: an Exposition of the | Iiustrated in the British Flora. By GRANT ALLEN. 


Theory of Natural Selection, with Some of its Applications. | With Ilustrations. Crown 8vo, 3s. 6d. 
With Maps and Illustrations. Extra Crown 8vo. 9s. | [Nature Series. 
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MACMILLAN AND CO’9S BOOKS 


FOR 


STUDENTS OF ECONOMICS. 


Edited by R. H. INGLIS PALGRAVE, F.R.S._ Vol. I. 
(A—E). Medium 8vo. 215. net. 


DICTIONARY of POLITICAL ECONOMY. | 


PRINCIPLES of ECONOMICS. By ALFRED | 
MARSHALL, M.A., Professor of Political Economy in 
the University of Cambridge. Two Vols. Vol. I. Second | 
Edition. Svo. 12s. 6d. net. 


ELEMENTS of the ECONOMICS of IN- 
DUSTRY. Being the first volume of ‘‘ Elements of 
Economics.” By Prof. A. MARSHALL. Crown 8vo. 
35. 6d. 


The PRINCIPLES of POLITICAL ECO- 
NOMY. By HENRY SIDGWICK,  Knightbridge 
Professor of Moral Philosophy in the University of 
Cambridge. Second Edition. 8vo. 16s. 


MALTHUS and his WORK. By JAMES 
BONAR, M.A., Balliol College, Oxford. 8vo. 12s. 6d. 


By the late Prof. W. STANLEY JEVONS, LL.D., 
F.RS. 


The STATE in RELATION to LABOUR. 


New Edition. Crown 8vo. 2s. 6d. 
[English Citizen Series. 


POLITICAL ECONOMY. Pot 8vo. Is. 


[Sctence Primers. 


The THEORY of POLITICAL ECONOMY. 
Third Edition. Svo. 10s. 6d. 


INVESTIGATIONS in CURRENCY and 
FINANCE. Illustrated by Twenty Diagrams. Edited 


with an Introduction by Prof. H. S. FOXWELL. 8vo. 
21s. 


By the late Prof. HENRY FAWCETT. 
MANUAL of POLITICAL ECONOMY. 


Seventh Edition. Crown 8vo. 12s. 


An EXPLANATORY DIGEST of Prof. 
FAWCETT’S “MANUAL of POLITICAL ECO- 
NOMY.” By C. A. WATERS, B.A. Crown 8vo. 2s. 

FREE TRADE and PROTECTION. An 


inquiry into the causes which have retarded the general 
adoption of Free Trade since its introduction into England. 
Third Edition, Crown 8vo. 35. 6d. 


POLITICAL ECONOMY for BEGINNERS. 
By MILLICENT GARRETT FAWCETT. Seventh 
Edition, Feap. 8vo. 25. 6d. 


By the late Prof. J. E. CAIRNES, LL.D. 


Some LEADING PRINCIPLES of POLI- 
ECONOMY NEWLY EXPOUNDED. 8vo. 


The CHARACTER and LOGICAL METHOD 
of POLITICAL ECONOMY. Second and enlarged 


Edition. Crown 8vo. 6s. 


INTRODUCTION to the STUDY of POLI- 
TICAL ECONOMY. By LUIGI COSSA, Professor in 
the Royal University of Pavia. Revised by the Author 
and translated from the Italian by Louis Dyer, M.A., 
Balliol College. Crown 8vo. 8s. 6d. net. 


The ALPHABET of ECONOMIC SCIENCE. 
By PHILIP H. WICKSTEED. Part I. Elements of 
the Theory of Value or Worth. With Diagrams. Globe 
8vo. 25. 6d. 


The JOINT STANDARD: a Plain Exposition 
of Monetary Principles and of the Monetary Controversy. 
By ELIJAH HELM. Crown 8vo. 3s. 6d. net. 


EIGHT HOURS for WORK. By JOHN RAE, 


M.A., Author of ‘* Contemporary Socialism.” Crown 8vo. 
45. 6d. net. 


The DISTRIBUTION of WEALTH. By 
JOHN R. COMMONS, Professor of Economics and 
Social Science, Indiana University. 8vo. 7s. net. 


PROFIT SHARING between EMPLOYER 
and EMPLOYEE. A Study in the Evolution of the 
Wages System. By NICHOLAS PAINE GILMAN. 
Crown 8vo. 7s. 6d. 


By Prof. FRANCIS A. WALKER, Ph.D. 
POLITICAL ECONOMY. §8vo. 12s. 6d. 


A brief TEXT-BOOK of POLITICAL 
ECONOMY. Crown 8vo. 6s. 6d. 


FIRST LESSONS in POLITICAL ECO- 
NOMY. Crown 8vo. 5s. 


The WAGES QUESTION. A Treatise on 
Wages and the Wages Class. 8vo. 8s. 6d. net. 
MONEY. 8vo. 8s. 6d. net. 


MONEY in its RELATIONS to TRADE and 
INDUSTRY. Crown 8vo. 7s. 6d, 


LAND and its RENT. Fecap. 8vo. 35. 6d. 


By Prof. EUGENE V. BOHM-BAWERK. 
CAPITAL and INTEREST. A Critical 


History of Economical Theory. Translated with a Preface 
and Analysis by WILLIAM SMART, LL.D., Lecturer 
on Political Economy in the University of Glasgow. 8vo. 
12s. net. 


The POSITIVE THEORY of CAPITAL. 


Translated with a Preface and Analysis by Dr. WILLIAM 
SMART. 8vo. 12s. net. 


NATURAL VALUE. By FRIEDRICH VON 
WIESER, Professor in the German University of Prague. 
Edited, with a Preface and Analysis, by Dr, WILLIAM 
Smart. The Translation by CHRISTIAN A, MALLOCHs 
8vo. 10s. net. 


An INTRODUCTION to the THEORY of 
VALUE, on the lines of Menger, Wieser, and Bohm- 
Bawerk. By Dr. WILLIAM SMART. Crown 8vo} 
35. net. 
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Horse 


Power per Hour. 
CROSSLEY. BROS., 


EFFICIENT. 
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ECONOMICAL, 
POWERFUL, 
Cost of Working 


PORTABLE OIL ENGINES. 
HALF-PENNY per 


The rapidity of 


is greatly facilitated by the additional arrangement for throwing the 
15 x 12 inches. 


LONDON. 


£25 


12x 10 


All movements necessary to the modern 


10 x 8 

£15 £20 
99 HATTON GARDEN, 
141 OXFORD STREET, 


There is no curtailment of view when lenses of short 
Printed by Richarp CLay anp Sons, Limiren, at 7 and 8 Bread Street Hill, a Victoria Street, in the City of London, and published by 


Three Double Dark Slides, ‘‘ Optimus” Rapid Rectilinear 
84 x 64 


Instantaneous Shutter, Tripod Stand, Waterproof Case, complete— 


64 x 43 

£12 

505, 10 
ELECTRICAL APPARATUS | 


” 


No. 504, with 17 in. 


1 


5* 4 
£1 
| 


EXTRA LONG FOCUS CAMERA. 
British Journal of Photography says:—‘‘The present model Rayment Camera is 
3 15 


among the very lightest of actually rigid cameras offered to the public. 


opening and closing 


Lens, 


x 34 


” 


100 pp., 620 Illustrations, Post Free, 8d. 


WESTERN ELECTRICAL WORKS, BRISTOL. 
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Including Rayment Camera, 


scientific photographer are included in this compact instrument.” 


focus and wide angular aperture are in use. 


pinion out of gear from the rack. 


oo 


Sixth Edition 


593; 


For Lecture, Experimental, and other Purposes. 
Write for Large New Catalogue (1st Section, ‘‘ EXPERIMENTAL"’), 
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No. 502, with 12 in. Plates, £2 15 


IMPROVED PATENT. 


MACMILLAN AND Co., at 29 Bedford Street, London, W.C., and 66 Fifth Avenue, New York.—Tuurspay, June 20, 1895. 


= 
=< 
oc 


z 
w 
= 
> 
< 


= - 

4 

ssHreyv™ 

i 
i 

oy 

al 
4 


A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


“* To the solid ground 
Of Nature trusts the mind which builds for aye.” —WoRDSWORTH. 


No. 1339, VOL. 52.] THURSDAY, JUNE 27, 1895. [PRICE SIXPENCE. 


Registered as a Newspaper at the General Post Office.] {All Rights are Reserved. 


NEW LANTERN SLIDES, NALDER 


JUST 
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Pottery Manufacture ... (F. H. NALDER, 
Creatures of other Days 97 W. S. CRAWLEY, 
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English History (Gardiner) ... 
. . CLERKENWELL, LONDON. 
Madagascar... 99 >, AND HIGH-CLASS 
SCIENTIFIC 
Southern Calif 9 »» 
Life and Duties of the ‘Citizen 


DETAILED List FREE. 

The above Slides are strictly copyright, and are all published by | 
NEWTON & CO. 
Scientific Jnstrument Makers, 

3 FLEET STREET, LONDON. } 
Complete Lantern and Slide 6 stamps. 


RD GRIFFIN’S. NEGRETTI AND ZAMBRA, 


SOLE MAKERS OF 


| JORDAN'S (PATENT) SUNSHINE RECORDER. 


GAS FURNACES, 


Catalogues Post Free on 
application. 
TELEPHONE No. 6770. 


Telegraph Address, * *Secohm, 
London.” 


form. 
Price 
WITH £5 15s. 6d. 
i) INDESTRUCTIBLE With a supply of Charts. 


CAST-IRON BURNERS, 


No Gauzes! No Blower! No Smoke! | 


NEGRETTI 


AND 
A perfect Bunsen Flame. 
No troublesome Internal Fittings. ZAMBRA, 


aie Cover swivelled ; Crucibles easily removed. | 


q InsrRuUMENT MAKERS 
A most powerful and reliable Burner. 


TO THE QUEEN, 
38 HOLBORN VIADUCT. 


Branches :—45 Cornhill ; 
122 Regent St.; London. 
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JOHN J. GRIFFIN & SONS, xecrerr “inated Pages 


; 1200 Engravings, Price 5s. 
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BRITISH MUSEUM, BLOOMSBURY. 


EVENING OPENING. 


From MONDAY, JULY 1, to SATURDAY, AUGUST 10, inclusive, 
the Galleries usually open from 8 to 10 p.m., will be closed during those 
hours, and will be open from 6 to 8 p.m. instead. 

E. MAUNDE THOMPSON. 
Principal Librarian and Secretary. 
British Museum, June 25, 1895. 


BOROUGH OF KINGSTON-UPON- 
HULL. 


CHEMISTRY MASTER, HULL MUNICIPAL TECHNICAL 
SCHOOLS. 


The Technical Instruction Committee of the Corporation are prepared to 
receive een for the Appointment of CHEMISTRY MASTER, at 
a Salary of £200 per annum. The person appointed will be required to enter 
upon his duties in SEPTEMBER next, and to devote the whole of his time 
to the service of this Committee. The appointment will be determinable by 
Three Months’ Notice on either side. 

Candidates must not be under 25 nor over 4o years of age. 

Applications for the Appointment must be on Forms to be obtained from 
Mr. f T. Ritey, D.Sc., the Director of Studies , 7 Albion Street, Hull, and 
must be sent in to him not later than WEDNESDAY, JULY 10, 1895. 


Canvassing will disqualify. 
R. HILL DAWE, Town Clerk. 


Town Hall, Hull, June 21, 1895. 


UNIVERSITY OF TORONTO. 


Applications for the position of Lecturer in the Department of Chemist 
will be received by the undersigned up to August 15. The initial Salary will 
be $1000, increasing by annual increments of $100 until it reaches $1800, 

a must be accompanied by testimonials. 

The duties of the Lecturer will be to assist the Demonstrator in the super- 
intendence of the Laboratories under the direction of the Professor of 
‘Chemistry ; and also to deliver such Lectures on Physiological, Organic, and 
Inorganic Chemistry as may be assigned to him by the Professor. 


GEO. W. ROSS, Minister of Education. 
Education Department, Toronto, 
May 23, 1895. 


NORTHERN POLYTECHNIC. 


The Governors of the Northern Polytechnic are prepared to receive 
applications for the appointment of Principal. 

After March 25, 1898, the Stipend will be at the rate of £500 per annum, 
= the Principal will be required to devote his whole time to the work of the 

nstitute. 

From September 29, 1895, till March 25, 1896, the Stipend will be at the 
rate of £300 per annum, and the Principal will be required to attend the 
Governors meetings, to take supervision of the equipment of the Institute, 
and to make arrangements for the future educational work. 

Applications must be made on or before July 15 on Forms, which, 
together with Particulars of the Duties of the Office, can be obtained of the 


undersigned. 
E. GRIFFITHS, Secretary. 
St. Mary's Vestry Hall, Islington, N., June 17, 1895. 


SOUTH-WEST POLYTECHNIC 
INSTITUTE. 
MANRESA ROAD, CHELSEA, S.W. 

The Governors are prepared to receive applications for the Appointment of 
MATHEMATICAL LECTURER. The Salary has been fixed at £150 
yer annum, and the duties and stipend will commence on September 1. The 

ecturer will be required to devote his whole time to the Institute. 

Applications must be made on or before July 8, on forms which, together 
with particulars of duties, will be supplied on application to the SECRETARY. 


THE ELECTRICAL 


AND 


GENERAL ENGINEERING COLLEGE, 


AND 


SCHOOL OF SCIENCE. 
PENYWERN HOUSE, 2 and 4, PENYWERN ROAD, 
EARL’S COURT, S.W. 

Principac—G, W. pe TUNZELMANN, B.Sc., M.1.E.E 
Senior-Instrucror—C, CAPITO, M.I.E.E., M.1I.M.E. 

Laboratories, Dynamo Room, Steam Engine, Engineering Workshop 
with Machine Tools, Pattern Shop, &c. 

The College provides a Training for Electrical, Mechanical, Civil, and 
Mining Engineers, for Science Students in Mathematics, Physics, Chem- 
istry, Biology, Geology, and Mineralogy, and Preliminary Training for 
Students entering Cooper's Hill and the Central Institution. 


Owing to Mr. FRANCIS ROUNTREE, 
M.A., having been transferred to the Mathematical Department, the 
SCIENCE MASTERSHIP of the Royal Belfast Academical Institu- 
tion is now VACANT. 

Candidates, who must not be over 35 years of age, are requested to send 
in their Applications, with Copies of Testimonials, before MONDAY, 
JULY 15, addressed to the SecreTary, from whom particulars of the 
Appointment may be obtained. 


Sales by Huction., 


WEDNESDAY NEXT. 
IMPORTANT SALE OF CURIOSITIES. 


MR. J. C. STEVENS will sell by Auction 
at his Great Rooms, 38 King Street, Covent Garden, on WEDNESDAY 
next, JULY 3, at half-past 12 precisel , a fine Collection of Curiosities from 
New Guinea, consisting of Native Weapons, Stone Implements, Native 
Dresses and Ornaments, Bows and Arrows, Shell Necklaces, Bowls, &c, 
Also Old China, Glass, Pottery, Paintings, Miniatures, Antique Furni- 
ture, Armour, &c. 

On View the Day prior, 12 till 4, and Morning of Sale, and Catalogues had. 


THURSDAY NEXT. 

THE CONTENTS OF A CELLAR OF CHOICE WINES IN THE 
CITY, TO BE CLEARED OWING TO EXPIRATION OF 
LEASE, CONSISTING OF A FINE ASSORTMENT OF 2500 


Di N. 

MR. J.C. STEVENS will sell the above by 
AUCTION at his Great Rooms, 38 King Street, Covent Garden, on 
THURSDAY next, JULY 4, at 2 o'clock precisely. 

Sample Bottles can now be obtained, and Catalogues may be had. 
TUESDAY, JULY 9. 

NATURAL HISTORY SPECIMENS. 

MR. J. C. STEVENS will sell by Auction 

at his Great Rooms, 38 King Street, Covent Garden, on TUESDAY, 

ULY 9, at half-past 12 precisely, the further Portion of a valuable 
Collection of Natural History Specimens, by order of the Executors of 
the late Ducness or Mantua. Also Insects, Birds’ Eggs, Shells, 
Minerals, Heads and Horns of Animals, Animal Skins, &c. An ex 
tensive Swiss Herbarium, contained in 5 Cabinets, with MS. Cata- 
logue. 

On view the Day prior, 12 till 4, and Morning of Sale, and Catalogues had. 

WEDNESDAY, JULY 10. 

VALUABLE COLLECTION OF BRITISH LEPIDOPTERA, 

MR. J. C. STEVENS will sell by AUCTION 
at his Great Rooms, 38 King Street, Covent Garden, on WEDNESDAY, 
JULY 10, at half-past 12 precisely, the well-known valuable and exten- 
sive Collection of British Lepidoptera formed by F. D. WHEELER, Esq,, 
of Norwich, together with the Cabinet in which it is contained. 

On view the Day prior, 12 till 4, and Morning of Sale, and Catalogues had 


HELIUM. HELIUM. HELIUM. 
Cc. E. MULLER & CO., 148 High Holborn, London, W.C., can now 
supply a limited number of Pfliicker Tubes, which show the brilliant 
Spectrum of Helium. Price 1os. 6d. each, post free. 


HERBARIUM OF BRITISH PLANTS 
FOR SALE.—About 1200 Species and Varieties, mounted on Cartridge 
16 x 12 inches. Many rare Species. Price £12.—Letters to “ Her 
BARIUM,” c/o NATURE. 


TO COLLECTORS OF PRECIOUS 
STONES, AND OTHERS.—R. C. NOCKOLD, 12 Frith Street, 
Soho Square, W., Diamond and Oriental Stone Merchant, has a very 
fine Stock of Valuable Specimens (Natural and Cut) suitable for Collec: 
tions or Jewels; likewise, a unique Opal Table Top; also, is a large 
buyer of Jewels, Cut and Uncut. 


OF 
ELECTRICAL & PHYSICAL 
LYNN AL INSTRUMENTS, 
\ 44 Hatton Garden, Londos. 


Catalogues Free. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST. 

180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, | Peruvian Pottery 
Netsukis, China, Lacquer, Gongs, Shells, and other Curios. 


THE ENTOMOLOGIST: 


AN ILLUSTRATED JOURNAL OF GENERAL ENTOMOLOGY 
Edited by RicHarp Soutn, F.E.S., 
With the Assistance of 
MartTIn Jacosy, F.E.S. 

T R. F.E.S. . H. Leecn, B.A., F.L.S., FES 
W. Lucas Distant, F.E.S., &c. r. D. SHARP, F.R.S., F.E.S. & 
Epwarp A. Fitcn, F.L.S., F.E.S. | G. H. Verratt, F.E.S. 
F. W. Frouawk, F.E.S. W. Warren, M.A., F.E.S. 

Founded by the late Edward Newman in 1840, this Journal has beet 
the popular organ of British Entomologists since 1864. Its contents deal 
chiefly with the home fauna, but there are frequent articles and notes # 
matters of interest pertaining to the Entomology of various parts of the world. 

Published on the first of each month. Price 6¢. Subscription, 6s. 
annum post free to any country. 

London: WEST, NEWMAN, & CO., 54 Hatton Garden, E.C 


Rosert Apkin, F.E.S. 
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NATURE SERIES. 


Crown 8vo. 
POPULAR LECTURES and AD- 
DRESSES. 
By Lord KELVIN, P.R.S. 


Vol. I. THE CONSTITUTION 
Second Edition. 7s. 6d. 

Vol. II. GEOLOGY AND GENERAL PHYSICS. 
7s. 6d. 

Vol. IIT. 


HOW to DRAW aSTRAIGHT LINE: 
a LECTURE on LINKAGES. 
By A. B. KEMPE, F.R.S. Illustrated. 15. 6d. 


On LIGHT. 


The Burnett Lectures. By Sir GEORGE GABRIEL 
STOKES, F.R.S. Three Courses. I. ON THE NATURE 
oF Licut. II. On LiGut As A MEANS OF INVESTIGA- 


In Three Vols. 
OF MATTER. 


PAPERS ON NAVIGATION. 7s. 6d. 


TION. III. ON BENEFICIAL EFFECTS OF LIGHT. 
7s. 6d. 
LIGHT: a SERIES of SIMPLE, 


ENTERTAINING, and USEFUL 
EXPERIMENTS. 


By A. M. MAYER and C. BARNARD. 
2s. 6d. 


POLARISATION of LIGHT. 


By W. SPOTTISWOODE, F.R.S. Illustrated. 35. 6d. 


SOUND: a SERIES of SIMPLE, 
ENTERTAINING, and INEX- 
PENSIVE EXPERIMENTS. 


By A. M. MAYER. 3s. 6d. 


MODERN VIEWS 
CITY. 
By Prof. O. J. LODGE, F.R.S. 


Illustrated. 


of ELECTRI- 


Illustrated. 6s. 6d. 


A CENTURY of ELECTRICITY. 
By T. C. MENDENHALL. 4s. 64. 


The CHEMISTRY of the SECOND- 


ARY BATTERIES of PLANTE 
and FAURE 


H. GLADSTONE, F.R.S., and A. TRIBE. 
2s. 6d. 


The CHEMISTRY 


GRAPHY. 


By Prof. R. MELDOLA, F.R.S. 


of PHOTO- 


Illustrated. 6s. 


MACMILLAN AND CO., LONDON 


Crown 8vo. 
CHARLES DARWIN. 


Memorial Notices reprinted from Mature. By THOMAS. 
H. HUXLEY, F.R.S.; G. J. ROMANES, F.R.S. ; 
Sir ARCHIBALD GEIKIE, F.R.S. ; T. DYER, 
F.R.S. 2s. 6d. 


The SCIENTIFIC EVIDENCES of 
ORGANIC EVOLUTION. 


By GEORGE J. ROMANES, F.R.S. 2s. 6d. 


Are the EFFECTS of USE and DIS- 
USE INHERITED? 


An Examination of the View held by Spencer and Darwin, 
By W. PLATT BALL. 3s. 6d. 


and W. 


EXPERIMENTAL EVOLUTION. 


By H. D. VARIGNY. 55. 


TIMBER, and some of its DISEASES. 


By Prof. H. M. WARD, F.R.S. Illustrated. 6s. 


On the COLOURS of FLOWERS. 


By GRANT ALLEN. Illustrated. 3s. 6d. 


FLOWERS, FRUITS, and LEAVES. 
By JOHN LUBBOCK, M.P., F.R.S. Illustrated. 
4s. 6d. 


On BRITISH WILD FLOWERS, con- 
sidered in RELATION to IN- 
SECTS. 

By Sir JOHN LUBBOCK, 
45. 6d. 


M.P., F.R.S. Illustrated. 


TheORIGIN and METAMORPHOSES 
of INSECTS. 


By Sir JOHN LUBBOCK, M.P., F.R.S. 
tions. 35. 6d. 


The APODIDA. A MORPHOLOGI- 
CAL STUDY. 


By HENRY MEYNERS BERNARD, M.A., Cantab. 
With 71 Illustrations. 7s. 6d. 


The RIGHT HAND: LEFT-HAND- 
EDNESS. 


By Sir D. WILSON, LL.D., F.R.S.E. 
45. 6d. 


SEEING and THINKING. 


By Prof. W. K. CLIFFORD, F.R.S. Diagrams. 


With Ilustra- 


Illustrated. 


35. Od. 
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New and Attractive Work by Prof. COLE. 
Next Week. In Handsome Cloth. Price 8s. 6d. 
OPEN-AIR STUDIES: 

An Introduction to Geology Out-of-Doors. 
By GRENVILLE A. J. COLE, M.R.1.A., F.G.S. 


Professor of Geology in the Royal College of Science for Ireland. 


With full-page Illustrations from Photographs. 


GENERAL CONTENTS :—The Materials of the Earth — A 
Mountain Hollow —Down the Valley—Along the Shore—Across 
the Plains—Dead Volcanoes—A Granite Highland—The Annals 
of the Earth—The Surrey Hills—The Folds of the Mountains. 


By the same Author. 


Seconp Epirion, Revised. Cloth, Ios. 6d. 
Illustrations. 


PRACTICAL GEOLOGY (AIDS IN): 
WITH A SECTION ON FOSSILS. 
By Prof. GRENVILLE A. J. COLE, F.G.S. 


** Prof. Cole treats of the examination of minerals and rocks 


With numerous 


. in a way that has never been attempted before. . . . DESERV- 
: ses ING OF THE HIGHEST PRAISE. Here, indeed, are ‘ Aids’ 
Me: INNUMERABLE AND INVALUABLE.  AIl the directions are given 
a with the utmost clearness and precision. Prof. Cole is not only 
¢ an accomplished Petrologist, he is evidently also a thoroughly 


sympathetic teacher, and seems to know intuitively what are 


Atheneum. 


2 London: CHARLES GRIFFIN & CO., Ltd., 
Exeter Street, Strand. 

ONE SHILLING. 
The JULY Number of 


NATURAL SCIENCE 


Contains a Special Article, with 60 Illustrations, on 
THE SCIENTIFIC RESULTS OF THE “ CHALLENGER” 
EXPEDITION. 


BY 


READY. 


E. Ray LANKESTER. 
H. N. Dickson. 
R. IRVINE. 
GEORGE Murray 
Ernst 
C. Davies SHERBORN. 
W. J. Soutas. 
E. PercevaL WriGurt. 
W. Percy SLAvEN. 
HJaALMAR THEEL. 
T. R. R. 
T. Rupert Jones. 
Pocock. 
Pavut PELSENEER. 
S. F. Harmer. 
A. SmirH Woopwarp. 
Sir Witiiam Turner. 
A. C. Happon. 

All interested in the Progress of Science should buy this Number. The 
great expense incurred in presenting Workers, Students, and Teachers with 
= compact but richly illustrated Summary can only be repaid by a large 
sale. 

Please order at once, through your Bookseller, or direct of the Pubiishers, 

RAIT, HENDERSON & CO., LTD., 
22 St. Andrew Street, Holborn Circus, London, E.C. 
N.B.—Price, as usual, ONE SHILLING net, or Post free for Fourteen 
Penny Stamps. 


THE IRISH NATURALIST. 


Captain Tizarp, R.N. 
J. W. Jupp. 

J. CHUMLEY. 

C. Baron CLARKE. 

- P. CHatmers 
A. VAUGHAN JENNINGs. 
S. J. Hickson. 

F. A. BATHER. 
THEODORE Lyman. 
W. C. McInrosu. 

F. E. Bepparp. 

P. P. C. Hoek. 

G. H. Carpenter. 
W. E. Hovte. 

W. A. HerpMan. 

R. BowpDLer SHARPE. 
OLpFiELp Tuomas. 


A Monthly Magazine of Irish Zoology, Botany, and 


Geology. Price 6d. 


Edited by GEO. H. CARPENTER, B.Sc., and R. LLOYD 
PRAEGER, B.A. 
Vol. 1 (1892), Price 3s. 6d. Vol. 2 (1893), Price 5s. 
sent in Monthly Parts to any Address for 5s. 
Dublin: EASON & SON, Lrp., 40 Lower Sackville Street 
(to which Address Subscriptions should be sent). 
MARSHALL, 


London: SIMPKIN, 


stumbling-blocks to learners—a rare and priceless quality.”— | 


Vol. 3 (1894) will be 


HAMILTON, KENT, & CO. 
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SWAN SONNENSCHEIN & CO, 


THE CELL: General Anatomy and Phy. 4 


siology. By Prof. OSCAR HERTWIG. Edited by H. J. CAMPBELL, 


M.D., Senior Demonstrator of Biology in Guy's Hospital. With 168 
Illustrations. 8vo. 12s. [This day. 


INTRODUCTION TO THE STUDY OF 
ZOOLOGY. By B. LINDSAY, of Girton College, Cambridge. With 
124 Illustrations, Glossary and Indexes. 6s. ( This day. 


|THE CLIMATES OF THE GEOLOGICAL 
PAST, and their RELATION to the EVOLUTION of the SUN, 
By EUGENE DUBOIS. 3s. 6d. | This day. 


SYSTEMATIC BOTANY: Handbook of. 
| 3y Prof. E. WARMING. With a Revision of the “ Fungi,” by Dr 
E. KNOBLAUCH. Edited by Prof. M. C. POTTER. With 6m 
Illustrations. This day. 


STUDENT'S TEXT-BOOK of BOTANY, 

3y S. H. VINES, M.A., D.Sc., F.R.S. With 483 Illustrations 
8vo. 15s. “ Bids fair to become the recognised text-book in ou 
colleges.” —ATHEN ©UM. 


/MICROBES AND DISEASE DEMONS. 
By EDWARD BERDOE, L.R.C.P.E. and M.R.C.S._ Wrage 


HUMAN AND ANIMAL PSYCHOLOGY. 
By Prof. W. WUNDT. 8vo. 15s. ‘‘ One of the best existing exposi 
tions of experimental psychology.” —Navvure. English readers wil 
be grateful for this excellent translation. ... We can cordially 
recommend this valuable contribution to mental science.” —West 
MINSTER Review. “‘ As Sachs is to botany so is Wundt to psychology. 
NATURAL SCIENCE. 


SWAN SONNENSCHEIN & CO., London, 


We have just bought the Mathematical ani 
Scientific LIBRARY OF THE LATE PROFESSOK 
HENRY J. S. SMITH, of Oxford, including sepante 
copies of 32 of his own Papers; Quarterly Journal 0 
Mathematics, Gergonne’s Annales, Tortolini Annali, ; 
Series, Clebsch u. Neumann Annalen, Journal of the 
Chemical Society, Annales de Chimie et de Physique: 
| Works by Cauchy, Clebsch, Crelle, Dase, Euler, Fount, 
W. R. Hamilton, Lacroix, Laplace, Legendre, Monge, 
Peirce, Riemann, Pliicker, Simpson; and about 15 
separate papers by the Principal Mathematicians of the ks 
half-century. As we cannot prepare a Catalogue for some 
months, we shall be glad to answer inquiries for books thi 
any of our correspondents may be in search for. 


MACMILLAN & BOWES, CAMBRIDGE. 


8vo, Cloth, 240 Pages, 4s. 6¢. NETT. 
| RE-IssUE, WITH ADDITIONS BY THE AUTHOR. 


A GEOLOGICAL INQUIRY RESPECT. 
ING the WATER-BEARING STRATA of the COUNTR! 
| AROUND LONDON, with REFERENCE ESPECIALLY * 
the WATER SUPPLY of the METROPOLIS. By JOSEP? 
| PRESTWICH, F.G.S,, &c. 
GURNEY & JACKSON, 1 Paternoster Row 
(Mr. Van Voorst’s Successors). 


| PROCEEDINGS OF THE ZOOLOGICAL 
- SOCIETY OF LONDON, 1895, PART! 


Containing the Papers read at the Scientific Meetings held January ® 
February, 1895, with Six Plates. Price ras. ; 
‘© be obtained at the Society's Office (3 Hanover Square, W.), or throw 
any Bookseller. 


OPTICAL & SCIENTIFIC INSTRUMENTS. 


Spectroscopes, Goniometers, , Cathetometers, Opt 
| Benches, &c., &c. Instruments for special purposes constructed to Chest: 
| own designs. Prices moderate. 
W. WILSON (formerly Foreman at Messrs. ELLIOTT Bros.) 
56 Crogsland Road, Chalk Farm, London, N.W. 


Spectrometers, 
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CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 
LIMITED. 


St. Tibb’s Row, Cambridge. 
NOW READY. ‘ 

Appendix to Descriptive List of Physical and Physiological Instruments, 
containing many new and improved forms of Apparatus designed and manu- 
factured by the Company since June 1892, including BIFILAR PEN- 
DULUM for measuring Earth Tremors, YULE’S HARMONIC 
ANALYSER, and PLATINUM PYROMETERS for Scientific and 
Commercial purposes. 

Post Free on Application. 


MANUFACTURERS OF IMPROVED MICROTOMES AND 
ACCESSORIES FOR SECTION CUTTING. 


Seismographs for automatically recording some of the Phenomena 
of Dartheuakes, as supplied to Taany of the leading Observatories. 


Scientific Apparatus designed and manufactured for 
special purposes. 
Address all communications: 
‘Instrument Company, Ltd., Cambridge.”’ 


PHCENIX FIRE OFFICE, 
19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
EsTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 
SecrETARIES—W. C. MACDONALD and F. B. MACDONALD. 
LOSSES PAID OVER £20,000,000. 


NO END OF WORRY SAVED BY USING 


STONE’S TIME-SAVING 
For keeping in order all SPECIALITIES 


Lerrers, PAPERS, PAMPHLETS, Music, &c. 
Sold by Stationers everywhere. Send postcard for Illustrated Catalogue to 
the manufacturers, 


HENRY STONE & SON, BANBURY.~- 
Special Boxes, Files, and Cabinets made toorder for avariety of purposes: 


THE ZOOLOGIST. 
A MONTHLY MAGAZINE OF NATURAL HISTORY. 


Third Series. Edited by J. E. Hartine, F.L.S., F.Z.S., Member of the | 


British Ornithologists’ Union, contains— 


Original Articles by well-known naturalists in every branch of zoology ; 
habits of animals ; arrival and departure of migratory birds ; occurrence of 
rare birds ; distribution and migration of British fresh-water fish ; new or 
rare marine fish; local aquaria; British reptiles; British land and fresh- 


COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


For the Use of Students, Science Teachers, Prospectors, &c., and to 
Illustrate the leading Text-books, in Boxes, with Trays. 


50 Specimens, 10s. 6Gd.; 100 do., 2ls.; 200 do., 42s. 
New Price List of Minerals, Rocks, and Stratigraphical Series 
of Fossils, Post Free. 
ROCK SECTIONS for the MICROSCOPE, from rs. 6d. each, Post Free 
CaTaLoGugEs GRATIs. 
CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &c. 


always in stock. 


THOMAS RUSSELL, 
78 NEWGATE STREET, LONDON, E.C 


MINERAL COLLECTIONS & SPECIMENS. 


Go TO 


JAMES R. GREGORY’S MUSEUM & STORES 


WELL-AUTHENTICATED SPECIMENS. 
The Cheapest, Best, and Largest Stock in London. 


Latest arrivals.—Choice specimens from many localities, mostly from Old 
Collections, Rare and Curious Precious Stones—cut. New Sections of Rocks. 


CATALOGUES AND PRICE LISTS, POST FREE. 


JAMES R. GREGORY’S 
MUSEUM AND STORES, 
88 CHARLOTTE ST., FITZROY SQUARE, LONDON. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox globator, and other Alga, Ameeba, Vorticella, Paramzcium, 
Cordylophora, Floscularia camp lata, Stephanoceros, Eichornii, and other 
Pond Life. Specimen Tube, with Drawing, Price 1s. Living Crayfish and 
other Types for Dissection. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 
The following animals can always be supplied, either living 


| or preserved by the best methods :— 


water mollusca, with remarks on the haunts and habits of the species; and | 


other matters of general interest to those who delight in natural history. 
Reports of the Linnean, Zoological, and Entomological Societies. Reviews 
of natural history books. Occasional translations from foreign zoological 
journals of important and interesting articles in various branches of Zoology. 
There are occasional woodcuts. 


SIMPKIN, MARSHALL, & CO., Lrp., Stationers’ Hall Court, E.C. 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 
Price Sixpence, Monthly. 
Edited by C. G. Barrett, G. C. Cuampion, F.Z.S., J. W. DovGras, 
W. W. Fow M.A., F.L.S.,. R. McLacuian, F.R.S., E. SAUNDERs, 


F.L.S., and 
Lorp WaLsinGHaM, M.A., LL.D., F.R.S. 


This Magazine, commenced in 1864, contains standard articles and notes 


on all subjects connected with Entomology, and especially on the Insects of 
the British Isles, 


Subscription—Six Shillings per Annum, post free. 
london: GURNEY & JACKSON (Mr. Van Voorst’s Successors), 
1 Paternoster Row. 


HOLLOWAY’S PILLS 


CURE 
Biliousness, Sick Headache, Indigestion 
and all Internal Complaints. 
CAN BE TAKEN BY THE MOST DELICATE. 
Holioway's Pills and Ointment may be obtained of 
all Medicine Vendors. 


Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Aloy- 
onium ; Hormiphora (preserved) ; Leptoplana ; Lineus, Amphiporus ; Nereis, 
Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, Gammarus, 
Ligia, Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, Pectens, 
Bugula, Crisia, Pedicellina ; Holothuria, Asterias, Echinus ; Ascidia, Salpa 
(preserved), Scyllium, Raia, &c., &c. 

For prices and more detailed lists apply to 


Biological Laboratory, Plymouth. THE DIRECTOR. 


NOTICE.—Advertisements and business letters for 
NATURE should be addressed to the Publishers ; 
Editorial communications to the Editor. The 
telegraphic address of NATURE zs “PHUSIS,” 


LONDON. 
CHARGES FOR ADVERTISEMENTS. 
Three Lines in Column ..... 
One Eighth Page, or Quarter Column . 0 18 6 
Quarter Page, or Half a Column ... 115 0 
Half a Page, ora Column ...... 3 
SUBSCRIPTIONS TO “NATURE.” 
& & 
To ALL PLACES ABROAD :— 


Money Orders payable to MACMILLAN & CO. 
OFFICE: 29 BEDFORD STREET, STRAND, W.C. 
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MESSRS. MACMILLAN & CO.’S BOOKS 


STUDENTS OF PHYSIOGRAPHY, GEOLOGY, & MINERALOGY. 


PHYSIOGRAPHY: an Introduction to the Study of Nature. With Illustrations and 
Coloured Plates. By T. H. HUXLEY, F.R.S. Crown 8vo. 6s. 


OUTLINES OF PHYSIOGRAPHY—THE MOVEMENTS OF THE 
EARTH. By J. NORMAN LOCKYER, C.B., F.R.S. Crown 8vo. Sewed. Is. 6d. 


SHORT STUDIES IN NATURE KNOWLEDGE. An Introduction to the 


Science of Physiography. By WILLIAM GEE, Certificated Teacher of the Education ee a and of the Science and 
Art Department. Assistant Lecturer Manchester Field Naturalists’ Society. Crown 8vo. 35. 6d. 


“* For boys in the upper standards of our elementary schools, this forms an ideal reading book. It is simply worded, it is not 
too full of details, contains numerous illustrations, and is likely to create and foster a love of natural knowledge. The book is 
intended to be used as an introduction to Physiography, and it covers the ground usually understood to belong to that Science.”— 
NATURE. 


SOME BOOKS BY SIR ARCHIBALD GEIKIE, F.R.S. 


ELEMENTARY LESSONS IN PHYSICAL GEOGRAPHY. Illustrated with 


Woodcuts ahd Ten Plates. Foolscap 8vo. 45. 6d. 


QUESTIONS ON GEIKIE’S ELEMENTARY PHYSICAL GEOGRAPHY. 


For the use of Schools. Foolscap 8vo. Is. 6d. 


PHYSICAL GEOGRAPHY. With Illustrations. Pott 8vo. 1s. [Science Primers. 
TEXT-BOOK OF GEOLOGY. With Illustrations. Third Edition. Revised and 


Enlarged. Medium 8vo. 28s. 


CLASS-BOOK OF GEOLOGY. Illustrated with Woodcuts. Second Edition. 


Crown 8vo 4s. 6d. 


GEOLOGY. With Illustrations. Pott 8vo. 1s. [Science Primers. 


Box OF GEOLOGICAL SPECIMENS TO ILLUSTRATE GEIKIE’S PRIMER OF GEOLOGY, I0s. 6d. 


COLLECTED PAPERS ON SOME CONTROVERTED QUESTIONS OF 


GEOLOGY. By JOSEPH PRESTWICH, D.C.L. (Oxon.), F.R.S., F.G.S.  8vo. Ios. net. 


ON CERTAIN PHENOMENA BELONGING TO THE LAST _ GEO- 


LOGICAL PERIOD, AND ON THEIR BEARING UPON THE TRADITION OF THE FLOOD. By 
JOSEPH PRESTWICH, D.C.L. (Oxon.), F.R.S., F.G.S., &c. 8vo. 25. 6d. net, 


TABLES FOR THE DETERMINATION OF THE ROCK-FORMING 
MINERALS. Compiled by F. LOEWINSON-LESSING, Professor of Geology at the University of Dorpat. Translated from 
the Russian by J. W. Grecory, B.Sc., F.G.S., of the British Museum (Natural History), with a chapter on the Petro- 
logical Microscope by Professor G. A. J. CoLE, M.R.I.A., F.G.S. Super Royal 8vo. 4s. 6d. net. 


PHYSICS OF THE EARTH’S CRUST. By the Rev. Osmonp Fisuer, M.A., 


F.G.S., Rector of Harlton, Hon. Fellow of King’s College, London, and late Fellow and Tutor of Jesus College, Cambridge. 
Second Edition, altered and enlarged. 8vo. 12s. 


ECONOMIC GEOLOGY OF THE UNITED STATES. With Briefer 
Products. By RALPH S. TARR, B.S., F.G.S.A., Assistant Professor of Geology at Cornell 


MICROSCOPICAL PHYSIOGRAPHY OF THE ROCK - MAKING 
MINERALS. An Aid to the Microscopical Study of Rocks. By H. ROSENBUSCH. Translated and abridged for 
use in Schools and Colleges by JosepH P. IDDINGs. Illustrated by 121 Woodcuts and 26 Plates of Photomicrographs. 
8vo. 245. 


ELEMENTS OF CRYSTALLOGRAPHY FOR STUDENTS OF CHEM- 
PHYSICS, ny By GEO. HUNTINGDON WILLIAMS, Ph.D., Assistant Professor in 
jonns University. rown Svo. 


MACMILLAN AND CO., LONDON. 
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MESSRS. MACMILLAN & CO.’S BOOKS 


FOR 


STUDENTS 


PRACTICAL BOTANY for 
GINNERS. By Prof. F. O. BOWER, D.Sc., F.R.S., 
Author of ‘‘ A Course of Practical Instruction in Botany.” 
Globe 8vo. 3s. 6d. 


A COURSE of PRACTICAL IN- 
STRUCTION in BOTANY. By F. O. BOWER, D.Sc., 
F.R.S., Regius Professor of Botany in the University of 
Glasgow. Crown 8vo. 10s. 6d. 


FIRST LESSONS in PRACTICAL 
BOTANY. By G. T. BETTANY, M.A., B.Sc., F.L.S., 
late Lecturer on Botany in Guy’s Hospital Medical School, 
sometime Examiner in Botany, Cambridge University 
Local Examinations. Pot 8vo. Is. 


BOTANY. By Sir J. D. Hooker, 


F.R.S. With Illustrations. Pot 8vo. Is. 
[Sczence Primers. 


The STUDENT’S FLORA of the 


BRITISH ISLANDS. By Sir J. D. HOOKER, F.R.S. 
Third Edition. Globe 8vo. tos. 6d. 


LESSONS in ELEMENTARY 
BOTANY. By DANIEL OLIVER, F.R.S. The Part 
on Systematic Botany based upon material left in manu- 
script by the late Prof. HENsLow. With numerous IIlustra- 
tions. Third Edition, Feap. 8vo. 45. 6d. 


FIRST BOOK of INDIAN BOTANY. 


By DANIEL OLIVER, F.R.S. With numerous IIlustra- 
tions. Glebe 8vo. 6s. 6a. 


SCIENTIFIC PAPERS of ASA GRAY. 
Selected by CHARLES SPRAGUE SARGENT. Vol. 
I. Reviews of Works on Botany and Related Subjects, 
1834-1887. Vol. II. Essays, Biographical Sketches, 
1841-1886. 8vo. 21s. 


GRAY’S BOTANICAL TEXT-BOOK 
(Sixth Edition). 

Vol. I. Srrucrurat Borany: or Organography on the 

Basis of Morphology. To which is added The Principles of 


Taxonomy and Phytography, and a Glossary of Botanical 
Terms. By ASA GRAY. $8vo. 10s. 6d. 


Vol. II. PuystotocicaL Botany. I. Outlines of the 
History of Phzenogamous Plants. II. Vegetable Physiology. 
By G. LINCOLN GOODALE, A.M., M.D., Professor of 
Botany in Harvard University. 8vo. 10s. 6d. 


The PHYSIOLOGY of the CIRCULA- 


TION IN PLANTS, IN THE LOWER ANIMALS, 
AND IN MAN. Being a course of lectures delivered at 
the Surgeons’ Hall to the President, Fellows, &c., of the 
Royal College of Surgeons of Edinburgh, in the summer of 
1872, by J. BELL PETTIGREW, M.D., F.R.S._ Illus- 
trated by 150 Engravings on Wood. 8vo. 12s. 


| 
| 


OF BOTANY. 


BE- The FERTILISATION of FLOWERS. 


By Prof. HERMANN MOLLER. Translated and Edited 
by D’Arcy W. THompson, B.A., Scholar of Trinity Col- 
lege, Cambridge. With a Preface by CHARLES DARWIN. 
With Illustrations. Medium 8vo. 21s. 


FLOWERS, FRUITS, and LEAVES. 
By Sir JOHN LUBBOCK, Bart., F.R.S. With numerous 
Illustrations. Crown 8vo. 45. 6d. 

[Nature Series. 


On BRITISH WILD FLOWERS, 


considered in Relation to Insects. With numerous IIlustra- 


tions. By Sir JOHN LUBBOCK, F.R.S. Crown 8vo. 
45. 6d. [Nature Series. 
The COLOURS of FLOWERS, as 


Illustrated in the British Flora. By GRANT ALLEN. 
With Illustrations. Crown 8vo. 35. 6d. 
[Nature Series. 


BRITISH FOREST TREES and their 
SYLVICULTURAL CHARACTERISTICS and 
TREATMENT. By JOHN NISBET, of the Indian 
Forest Service. Crown 8vo. 6s. net. 


TIMBER and some of its DISEASES, 
By H. MARSHALL WARD, M.A., F.R.S., F.L.S., 
late Fellow of Christ’s College, Cambridge ; Professor of 
Botany at the Royal Indian Engineering College, Cooper’s 
Hill. With Illustrations. Crown 8vo. 6s. 

[Nature Serves. 


TEXT-BOOK of the DISEASES of 
TREES. By Professor R. HARTIG. Translated by 
Dr. W. SOMERVILLE, Professor of Agriculture and 
Forestry at Durham College of Science. With a Preface 
by Prof. H. MARSHALL WarD, F.R.S. With numerous 
Illustrations. 8vo. 10s. net. 


TIMBER and TIMBER TREES, 
Native and Foreign. By THOMAS LASLETT, Timber 
Inspector to the Admiralty. New Edition. Revised by 
Prof. H. MARSHALL WARD, F.R.S. Crown 8vo. 8s. 6¢. 


DISEASES of FIELD and GARDEN 


CROPS, chiefly such as are caused by Fungi. By 
WORTHINGTON G. SMITH, F.L.S., M.A.I., Member 
of the Scientific Committee, Horticultural Society. With 
143 Illustrations, Drawn and Engraved by the Author. 


Feap. 8vo. 45. 6d. 
A DICTIONARY of POPULAR 


NAMES of the PLANTS which FURNISH the 
NATURAL and ACQUIRED WANTS of MAN, in all 
MATTERS of DOMESTIC and GENERAL ECO- 
NOMY: their History, Products, and Uses. By JOHN 
SMITH, A.L.S., Author of ‘‘ Historia Filicum,” ‘* His- 
tory of Bible Plants,” &c., &c. Medium 8vo. 145. 


SCIENCE PAPERS, chiefly Pharmaco- 
logical and Botanical. By DANIEL HANBURY, F.R.S. 
Edited with Memoir by Joserpn Ince, F.L.S., F.C.S. 
With Portrait. Medium 8vo. 145. 


MACMILLAN AND CO., LONDON. 
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“OPTIMUS” PHOTOGRAPHIC OUTFITS, 


EXTRA LONG FOCUS CAMERA. 


al IMPROVED PATENT. 


£10 £11 


British Journal of Photography says:—‘‘The present model Rayment Camera js 
among the very lightest of actually rigid cameras offered to the public. The rapidity of 
opening and closing is greatly facilitated by the additional arrangement for throwing the 
pinion out of gear from the rack. There is no curtailment of view when lenses of short 
focus and wide angular aperture are in use. All movements necessary to the modern, 
scientific photographer are included in this compact instrument.” 

Including Rayment Camera, Three Double Dark Slides, ‘‘ Optimus” Rapid Rectilinear 
Lens, Instantaneous Shutter, Tripod Stand, Waterproof Case, complete— 
64 x 4} 84 x 64 10 x 8 12 x 10 


15 x 12 inches, 


£12 £15 £20 £25 


£30 
PERKEN, SON & RAYMENT, oxroxo LONDON. 


F. H. BUTLE R, M.A. Oxon., Assoc. R. S. Mines, 
NATURAL HISTORY AGENCY. 
158 BROMPTON ROAD, LONDON. 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 


NOW ON SALE :—The Contents of Three Collections of Fossils recently | 


acquired, including finely preserved examples of numerous Species from 
most of the Geological Formations, notably Fish from the Lower Lias, and 


Mollusca from the Mountain Limestone, Chalk, Barton and Bracklesham | 


ds, Oligocene, and Crag ; also Gold in the Matrix from several localities, | 


Infusorial Earth from Talbot, Victoria; Polished Agates, Labradorite, and 
other Ornamental Minerals, and Gabbro, Troctolite, and Augite-Andesite 
from Germany. Collections of Natural History Objects provided to order 
and sent on approval. 


A few copies of Dr. Hume's ‘“‘RESEARCHES ON THE UPPER 
CRETACEOUS ZONES” still on hand, Price 3s. each. Also THE 
GLACIALISTS’ MAGAZINE, as issued, 6d¢. per copy. 


TO SCIENCE LECTURERS. 


See Mr. HUGHES'S PATENT COMBINATION OPTICAL 
LANTERN, used by late W. Lant Carpenter, Esq., Prof. Forpes, &c. 
Miniature Triple Lantern constructed for B. J. MaLpEn, Esq.; great 
success. New Oxyhydrogen Microscope. Science Lanterns for Class 
Demonstration. Magnificent Results. Docwra Triple, Prize Medal, 
Highest Award. Supplied to the Royal Polytechnic Institution, Dr. H. 
Grattan Guinness, Madame Ape.ina Patti, &c. Patent Pamphengos 
Science Lanterns. The Universal Lantern 4-inch Condensors, 4-wick Lamp, 
Portrait Combination front Lenses, £1 5s. 6d., marvellous value. Science 


Lecture Sets. Novelties. The Lantern Kaleidoscope. Cheapest Lantern | 
Outfits in the World. Grandly Illustrated Catalogue, over 180 choice En- | 


ravings, 6d.; Postage, 3d. List of 300 Lecture Sets, Science Subjects, 
iews, &c., 6d.; Postage, 2d. Pamphlets Free.—W. 
SpEcIALIsT, Brewster House, 82 Mortimer Road, Kingsland, N. 


C, HUGHES, | 


LANTERN SLIDES IN ZOOLOGY AND BOTANY, 


We have now ready extensive series of beautifully executed Lantern 
Slides, specially selected and adapted for Pop’ Science Lectures. 
The following are a few of the Sets in stock :— 
1. Evolution. | 8. The Metamorphoses of Insects, 
2. ae ag Objects of the Sea~ | 9. The Beginnings of Life (Pro- 

. tozoa, &c.). 


3. The Contents of the Tow-Net. 
4. A Dredging Cruise. 10. Elementary Zoology. 
5- Zoophytes and Jelly-fish. 11. The Fertilisation of Flowers. 
6. Star-fish and Sea-urchins. 
7. The Metamorphoses of Crus- 12. The Mechanism of Plants, 
tacea. ! 13. The Scenery of Jersey. 
The number of Slides in each Series can be varied to suit individual 
requirements. 


Price 1/- each, with reduction for a Quantity. 
Slides #o Order at same Price as from Stock; on Hire at 
2/- per doz. 

Perfect Workmanship Guaranteed. Full Particulars on 
application. 


JAMES HORNELL, BicLOCICAL LABORATORY, JERSEY. 


STAN LEY 


Mathematical Instrument Manufacturer to H.M. Government, Council 
of India, Science and Art Department, Admiralty, &c. 
Mathematical, Drawing, and Surveying Instruments 

of every descri tion 3 
Of the Highest Quality and Finish, at most Moderate Prices. 
lilustrated Price List Post Free. 

W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only GoLb 
MEDAL in the International Inventions Exhibition 1885 for Mathematical 
Work. Silver Medal, Architects’ Exhibition. 1886. 

Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


SCIENTIFIC 


WORTHIES. 


The following is a list of the Steel Portraits that have appeared in the above Series :— 


MICHAEL FARADAY. 

THOMAS HENRY HUXLEY. 
CHARLES DARWIN. 

JOHN TYNDALL. 

SIR GEORGE GABRIEL STOKES. 
SIR CHARLES LYELL. 

SIR CHARLES WHEATSTONE. 
SIR WYVILLE THOMSON. 
ROBERT WILHELM BUNSEN. 
LORD KELVIN. 

BARON ADOLF ERIK NORDENSKJOLD. 
HERMANN L. F. HELMHOLTZ. 
SIR JOSEPH DALTON HOOKER, 
WILLIAM HARVEY. 

SIR GEORGE B. AIRY. 


| 
| 
| 
| 


J..LOUIS R. AGASSIZ. 

JEAN BAPTISTE ANDRE DUMAS. 
SIR RICHARD OWEN. 

JAMES CLERK MAXWELL. 
JAMES PRESCOTT JOULE. 
WILLIAM SPOTTISWOODE. 
ARTHUR CAYLEY. 

SIR C. W. SIEMENS. 

JOHN COUCH ADAMS. 

JAMES JOSEPH SYLVESTER 
DMITRI IVANOWITSH MENDELEEF. 
LOUIS PASTEUR. 


SIR ARCHIBALD GEIKIE. 


N.B.—The Portrait of Sir A. Geikie is the first of a New Series, and is a Photogravure. 


Proof impressions of these, printed on India paper, may b2 had from the Publishers, price 5s. each; or the Set of 
28 Portraits in a Handsome Portfolio for £7 5s., carriage paid. The Portfolio may b2 had separately, price 6s. 


Cheques and Money Orders payable to MACMILLAN & CO. 


OFFICE OF “NATURE,” 29 BEDFORD STREET, STRAND. 


Printed by Ricuarp Cay anp Sons, Limirep, at 7 and § Bread Street Hill, Queen Victoria Street, in the City of London, and published by 


MAcMILLAN AND Co., at 29 Bedford Street, London, W.C., and 66 Fifth Avenue, New York.—Tuurspay, June 27, 18¢s. 


POCKET UNIVERSAL SUN-DIALS 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 
the solid ground 


VY Of Nature trusts the mind which builds for aye. WORDSWORTH. 
atern 
"a No. 1340, VOL. 52.] THURSDAY, JULY 4, 1895. [PRICE SIXPENCE. 
ects, 
Pro- Registered as a Newspaper at the General Post Office.] [All Rights are Reserved. 
FOR ANY ’ 
GARDEN SUN-DIALS ‘Sic. BROWNING’S BINOCULARS. 
a 
< wg < 
an 
at ow 
Qa 
<3 at 
Qo 
: 
cil Ps go — — 
nts THE “ECONOMICAL” FIELD-GLASS. 
x 2 m This Binocular has achromatic object-glasses 1} inch in diameter, and 
o ® | sliding shades to shelter the object-glasses from sun or rain, and is fitted in 
7 4 2 | a solid leather sling case, price 22s. 6d. ; sent free. 
tical Illustrated Catalogue of Binoculars post free. 
NEWTON & CoO. 
c. SCIENTIFIC INSTRUMENT MAKERS, JOHN BROWNING, 68 STRAND, LONDON, W.C. 


3 FLEET STREET, LONDON. — 


BECK’S MICROSCOPES. NEGRETTI AND ZAMBRA, 


N THIS MODEL. with SOLE MAKERS OF 
and Object SORDAN'S (PATENT) SUNSHINE RECORDER. 


Two Eyepieces, and packed Latest and Most Perfect 


in Polished Mahogany Case, Price 
£6 10s. £5 15s. 6d. 


With a supply of Charts. 


NEGRETTI 


AND 


ZAMBRA, 


ScrENTIFIC 
INSTRUMENT MAKERS 
TO THE QUEEN, 


38 HOLBORN VIADUCT. 


No. 258.—THIS MODEL, with | 
§-in. and }-in. Object Glasses, 
Two Eyepieces, and packed 
in Polished Mahogany Case, | 

£7 5s. 


No. 298.—The addition of Abbe 
Condenser to 258 with Iris 
Diaphragm Focussing 

4 and Swinging Adjustments, 

STAND No. 25. £8 15s. 
FULL PARTICULARS FREE on APPLICATION to NEGRETTI & ZAMBRA’S “ Ilustrated Catalogue,” 600 Pages, 


R. & J, BECK, LTD., 68 CORNHILL, LONDON, B.C. | een 


Telephone No. 6583. Telegraphic Address : ‘‘ Negretti, London.” 


Branches :—45 Cornhill ; 

122 Regent St., London 

Illustrated Descristion 
Post Fres. 
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BRITISH ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE. 
BURLINGTON HOUSE, LONDON, W. 

The next ANNUAL MEETING of the ASSOCIATION will be held at 
IPSWICH, commencing on WEDNESDAY, SEPTEMBER 11. 


PRESIDENT-ELECT : 
Sir DOUGLAS GALTON, rt ee L., LL.D., F.R.S., F.G.S., 


Information about Lodgings and Hotels may be obtained from the Locat 
Secreraries, Ipswich. 
G. GRIFFITH, Assistant General Secretary. 


EDINBURGH SUMMER MEETING. 
7 NINTH SESSION. AUGUST 5—3r. 

SOCIAL SCIENCE and PHILOSOPHY.—Professor Geppes, Mr. 
Suarp, M. Demotins, Drs. WENLEY and De ius, &c. 
CIVICS and HYGIENE.—M. Etiste Rectus, Drs. Dyer, Irvine 

and STePuHeEns, &c. 
HISTORY, LITERATURE, and LANGUAGE.—Mr. Victor Bran- 
ForD, Mr. S. H. Capper, A.P.1.B.A., M. Kern, &c. 
PSYCHOLOGY, BIOLOGY, GEOGRAPHY ANDGEOLOGY ; CHEM- 
ISTRY; SLOYD, &c.—Principal Ltoyvp MorGan, Prof. Happon, 
Mr. J. AkrHUR THomson, M. Rec us, Mr. J. G. GoopcHiLp, 
Dr. Nicot, &c. 
Prospectus from— 


The SecreTary, Summer Meeting, University Hall, Edinburgh. 


BALLIOL COLLEGE, CHRIST 
CHURCH, AND TRINITY COLLEGE, 
OXFORD. 

NATURAL SCIENCE SCHOLARSHIPS AND EXHIBITIONS. 


A Combined Examination for Natural Science Scholarships and Exhibi- 
tions will be held by the above: Colleges, beginning on TUESDAY, 
NOVEMBER 10, 1895. 

Three Scholarships and two Exhibitions will be offered, the Scholarships 
being worth £80 a year. 

The subjects for Examination will be Physics, Chemistry, and Biology, 
but Candidates will not be expected to offer themselves in more than two of 


hese. 
Particulars may be obtained by application to 
A. VERNON HARCOURT. 
Christ Church, Oxford. 


UNIVERSITY OF GLASGOW. 
EXAMINERSHIPS IN MEDICINE. 

The University Court of the University of Glasgow will shortly proceed to 
appoint TWO EXAMINERS for DEGREES in MEDICINE to Examine 
in CHEMISTRY and MATERIA MEDICA respectively. 

The appointment will in each case last till December 31, 1898. 

Candidates should lodge twenty printed copies of their applications and 
testimonials with the undersigned on or before Thursday, July 25, 1895. 


ALAN E. CLAPPERTON, 
Secretary of the Glasgow University Court, 
gt West Regent Street, Glasgow. 
UNIVERSITY COLLEGE OF NORTH 
WALES (BANGOR). 
SESSION 1895-96 will open on TUESDAY, OCTOBER 1. 
DEPARTMENTS of PHYSICS, CHEMISTRY, and BIOLOGY. 
Prof. A. Gray, M.A. 
seeeeee 4 Assistant Lecturer and Demonstrator, R. W. 
\ Stewart, D.Sc. 
Prof. J. J. Dospre, M.A.. D.Sc. 


CHEMISTRY... { Assistant Lecturer and Demonstrator, F. Mars- 
DEN, M.Sc., Ph.D. (Heidelberg). 


PHYSICS .. 


Botany—Prof. R. W. Puituips, M.A., B.Sc. 
BIOLOGY wee { Zoology and Physiology—Prof. Puitip J. WHITE, 


The Classes and Laboratory Courses of this College are arranged to suit 
the requirements of Students of Practical Science, as well as of Students 
preparing for University and other Examinations. The Lectures in Chem- 
istry, Physics, Botany, and Zoology, are recognised by the Universities of 
Edinburgh and Glasgow as qualifying for the Medical Degrees of those 
Universities. One Annus Medicus may be taken at this College. 


The extensive Laboratories (Physical, Chemical, and Biological) are fully 
equipped for Study and Research, and in the Physical Department special 
provision has been made for the Teaching of Electrical engineering. A 
Special Course has been arranged in this subject. 


Inclusive Tuition Fee, £10; Registration Fee, £1 1s. 
LABORATORY FEES (per Term) 


on the scale of £1 1s. for six hours a week, in each Department. 

A considerable number of Scholarships and Exhibitions are open for com- 
petition at the beginning of each Session, and several are awarded at the 
close of each Session on the result of the year’s work. 

For full information as to Science and Arts Courses, apply for Prospectus 
to the Secretary and Registrar, 

J. E. LLOYD, M.A. 


BOROUGH OF SWANSEA. 


SWANSEA INTERMEDIATE AND 
TECHNICAL SCHOOL. 


APPOINTMENT OF HEADMASTER. 


The Governing Body appointed under the Swansea_ Intermediate and 
Technical Education Scheme, and to whom the Swansea Town Council have 
delegated (so far as they are able) the powers exercisable under the Technical 
Instruction Act, 1889, REQUIRE the services of a HEADMASTER tp 
take charge of the Schools established and to be established for Males under 
the ee and Technical Scheme and the Technical Instrye. 
tion Act, 1889. 

The existing School, formerly known as the Swansea Grammar School, 
was taken over by the Governing Body at the commencement of the present 
year, and the number of Scholars has since increased from 47 to 81. The 
School is now utilised solely for the education of Boys between the ages of 
8 and 18, but in exercise of the powers contained in the Technical Instruction 
Act, 1889, it is intended to increase the accommodation of the School so as tp 
admit of Technical Instruction being given to Males irrespective of age, 
whereby it is expected that the number of Scholars will be very largely 

he person appointed must have taken a Degree in the United Kingdom 

or in the British Possessions, or be a duly qualified Science and Art Teacher 

under the regulations of the Department of Science and Art in force for the 

time being, or have such other qualification or certificate or other test of 

attainments as may be fixed from time to time by regulation of the Governing 

Lom an will be required to devote the whole of his time to the duties of 
is Office. 

The Salary to be paid is £400 per annum and a Capitation payment of 
42 per Scholar under the Intermediate Education Scheme, and an addi- 
tional payment per Scholar to be hereafter arranged under the Technical 
Instruction Act. A minimum Salary of £600 per annum will be guaranteed, 

A residence will be provided at the School free of all charges. 

The Appointment will be made subject in all respects to the Provisions of 
the said Scheme and Act, and may be determined at any time upon giving 
six months’ written notice. 

Applications, stating age and qualifications and nature of past employ- 
ments, to be addressed to ‘‘ The Chairman of the Governing Body, Inter. 
mediate Education, Guildhall, Swansea,” and endorsed ‘* Headmaster,” and 
sent in not later than MONDAY, JULY 15, 1895. 

Canvassing Members of the Governing Body will be held to be a 


disqualification. 
NO. THOMAS, 
‘Town Clerk and Clerk to the Governing Body. 
Guildhall, Swansea, June 27, 1895. 


BOROUGH OF SWANSEA. 
SWANSEA INTERMEDIATE AND 
TECHNICAL SCHOOL. 


APPOINTMENT OF HEADMISTRESS. 


The Governing Body under the Swansea Intermediate and Technical 
Education Scheme, REQUIRE the services of a HEADMISTRESS 
take charge of the Girls’ School about to be established under the above 
Scheme and the Technical Instruction Act, 1889. 

The person appointed must have taken a Degree in the United Kingdomor 
the British Possessions, or be a duly qualified Science and Art Teacher under 
the regulations of the Department of Science and Art, or have such other 
qualification or certificate or other test of attainments as may be fixed from 
time to time by regulation of the Governing Body, and will be required to 
devote the whole of her time to the duties of her office. 

The Salary will be a fixed stipend of £150 per annum, and a Capitation 
pene of not less than £1 a year for each Scholar under the Intermediate 
Sducation Scheme, and an additional payment per Scholar, to be hereafter 
arranged under the Technical Instruction Act. For the first year, com 
mencing with the September term, a minimum Salary of £300 is guaranteed. 
The Appointment may be determined at any time upon giving six months 
written notice, and will be made subject in all respects to the provisions con- 
tained in the said Scheme and Act. Copies of the Scheme can be obtai 
upon application to me, the undersigned. 

Applications, stating age, qualifications, and nature of past employments, 
to be addressed to “ The Chairman of the Governing Body, Intermediate 
Education, Guildhall, Swansea,” endorsed ‘‘ Headmistress,” and sent in not 
later than MONDAY, JULY 15, 1895. 

Canvassing Members of the Governing Body will be held to be a 


disqualification. 
JNO. THOMAS, 
Town Clerk and Clerk to the Governing Body. 
Guildhall, Swansea, June 27, 1895. 


~ BOROUGH OF KINGSTON-UPON- 
HULL. 


CHEMISTRY MASTER, HULL MUNICIPAL TECHNICAL 
SCHOOLS. 


The Technical Instruction Committee of the Corporation are poet to 
receive Applications for the es of CHEMISTRY MASTER, # 
a Salary of £200 per annum. The person appointed will be required to entet 
upon his duties in SEPTEMBER next, and to devote the whole of his time 
to the service of this Committee. The appointment will be determinable by 
Three Months’ Notice on either side. 

Candidates must not be under 25 nor over 40 years of age. 

Applications for the Appointment must be on Forms to be obtained from 
Mr. P. T. Rivey, D.Sc., the Director of Studies , 7 Albion Street, Hull, and 
must be sent in to him not later han WEDNESDAY, JULY 10, 1895- 


Canvassing will disqualify. 
R. HILL DAWE, Town Clerk. 
Town Hall, Hull, June 21, 1805. 
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Sales by Huction. 


TUESDAY NEXT. 
NATURAL HISTORY SPECIMENS. 


MR. J. C. STEVENS will sell by Auction 


at his Great Rooms, 38 King Street, Covent Garden, on TUESDAY, 

ULY 9, at half-past t2 precisely, the further Portion of a valuable 

Eolicction of Natural History Specimens, by order of the Executors of 

the late Ducness or Mantua. Also Insects, Birds’ Eggs, Shells, 
Minerals, Heads and Horns of Animals, Animal Skins, &c. 

On view the Day prior, 12 till 4, and Morning of Sale, and Catalogues had. 


TUESDAY NEXT. 

A MOST EXTENSIVE AND VALUABLE SWISS HERBARIUM, 
CONTAINED IN FIVE HANDSOME CABINETS, WITH MS. 
CATALOGUE. 

MR. J. C. STEVENS will include the above 
in his Sale by Auction at his Great Rooms, 38 King Street, Covent 
Garden, on T bespay, July9. 

WEDNESDAY NEXT. 
VALUABLE COLLECTION OF BRITISH LEPIDOPTERA. 


MR. J.C. STEVENS will sell by AUCTION 
at his Great Rooms, 38 King Street, Covent Garden, on WEDNESDAY, 
JULY 10, at half-past 12 precisely, the well-known, valuable, and exten- 
sive Collection of British Lepidoptera, formed by F. D. WHEELER, Esq., 
of Norwich, together with the Cabinet in which it is contained. 

On view the Day prior, 12 till 4, and Morning of Sale, and Catalogues had. 


TUESDAY, JULY 16. 
VALUABLE COLLECTION OF NATURAL HISTORY 
SPECIMENS. 
MR. J. C. STEVENS will sell by Auction 
at his Great Rooms, 38 King Street, Covent Garden, on TUESDAY, 
ULY 16, at half-past 12 precisely, a further Portion of a Collection of 
atural History Specimens, including some Egyptian Curiosities, 
formerly the property of the late DucHEss or Manrua ; British Coleop- 
tera, and other Insects collected by the late Prof. ALLEN HARKER. 
Exotic Lepidoptera, Minerals, Birds’ Eggs, Shells, &c. Cabinets, &c. 
On view the Day prior, 12 till 4, and Morning of Sale, and Catalogues had. 


BATTERSEA POLYTECHNIC, _ 
LONDON, S.W. 


The Governing Body invite applications for the following appointments :— 

Day anp Eveninc Ciasses.—ASSISTANT in PHYSICS and 
MATHEMATICS. 

ASSISTANT in MECHANICAL ENGINEERING. 

Intending Candidates may obtain full particulars by forwarding a stamped 
addressed envelope to the SECRETARY. 


SOUTH-WEST POLYTECHNIC 
INSTITUTE. 
MANRESA ROAD, CHELSEA, S.W. 


The Governors are prepared to receive applications for the Appointment of 


MATHEMATICAL LECTURE 


ohn” Spar Turner, Denstone 


SKELETONS FOR BIOLOGICAL 
STUDENTS, &c.—Frog, 4s. ; Pigeon, 8s. 6d. ; Rabbit, 8s. 6d. ; Fowl, 
tos. 6d. ; Skulls of Dog or Cat, 8s. 6d. All post-paid.—Address J. 
Witton, Healey, Batley. 


TO COLLECTORS OF PRECIOUS 
STONES, AND OTHERS.—R. C. NOCKOLD, 12 Frith Street, 
Soho Square, W., Diamond and Oriental Stone Merchant, has a very 
Specimens Cut) suitable for Collec- 

ions or Jewels; likewise, a unique ble Top; also, i 

buyer of Jewels, Cut and 


es, &c., &c. Instrument ial 

~ or special purposes constructed to Clients 

W. WILSON (formerly Foreman at Messrs. ELLIOTT Bros.), 
56 Crogsland Road, Chalk Farm, London, N.W. 


MINERALS, FOSSILS, ROCKS, 


Both single specimens and systematically arranged Collections. Tue 
correctness of the designations is warranted. On demand triad consignments 
will be sent. Attention is drawn to my 


COLLECTION of 35 CRYSTAL-MODELS in WOOD, 


size about 5 cm., containing all models sketched in the *‘ Mineralogy of 


F. Rutley,” 
Package and Postage... 020 
21 70 


My different Catalogues: I. Mineralogy (Minerals, Meteorites, Mineral 
Preparations for Exhibiting Optical Phenomena, Mineralogical Apparatus 
and Utensils). II. Palzontology and General Geology (Illustrated). III. 
Gypsum Casts (Illustrated). IV. Rocks, Thin Sections of Rocks, Petro- 
graphical Apparatus and Utensils. Will be supplied Gratis on Application. 


Dr. F. KRANTZ, 
Rhenish Mineral Office, Bonn on the Rhine. 


ESTABLISHED 1833. 
(Represented by Messrs. HARRINGTON Bros., Cork, Ireland, 
and Oliver’s Yard, 53a, City Road, London.) 


COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


For the Use of Students, Science Teachers, Prospectors, &c., and to 
Illustrate the leading Text-books, in Boxes, with Trays. 

50 Specimens, 10s. 6d.; 100 do., 2ls.; 200 do., 42s. 
New Price List of Minerals, Rocks, and Stratigraphical Series 
of Fossils, Post Free. 

ROCK SECTIONS for the MICROSCOPE, from 1s. 6d. each, Post Free 
CATALOGUES GRATIS. 

CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &c. 
always in stock. 

THOMAS D. RUSSELL, 

78 NEWGATE STREET, LONDON, E.C 


MINERAL COLLECTIONS & SPECIMENS. 


GO TO 


JAMES R. GREGORY’S MUSEUM & STORES 


FOR 
WELLAUTHENTICATED SPECIMENS. 
The Cheapest, Best, and Largest Stock in London. 

Latest arrivals.—Choice specimens from many localities, mostly from Old 
Collections, Rare and Curious Precious Stones—cut, New Sections of Rocks 
CATALOGUES AND PRICE LISTS, POST FREE. 


JAMES R. GREGORY’S 


MUSEUM AND STORES, 
88 CHARLOTTE ST., FITZROY SQUARE, LONDON. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox globator, and other Alga, Amoeba, Vorticella, Paramzcium, 
Cordylophora, Floscularia camp lata, Steph eros, Eichornii, and other 
Pond Life. Specimen Tube, with Drawing, Price 1s. Living Crayfish and 


other Types for Dissection. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM, 
MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 

THE LABORATORY, PLYMOUTH. 

The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Aloy- 
onium ; Hormiphora (preserved) ; Leptoplana ; Lineus, Amphiporus ; Nereis, 
Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, Gammarus, 
Ligia, Mysis, Nebalia, Carcinus ; Patella, Buccinum, Eledone, Pectens, 
Bugula, Crisia, Pedicellina ; Holothuria, Asterias, Echinus ; Ascidia, Salpa 
(preserved), Scyllium, Raia, &c., &c. 

For prices and more detailed lists apply to 

Biological Laboratory, Plymouth. 


THE DIRECTOR. 


MANUFACTURER OF 
ELECTRICAL & PHYSICAL 
INSTRUMENTS, 

44 Hatton Garden, London. 
Catalogues Free. 
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Lecturer will be required to devote his whole time to the Institute. 
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with particulars of duties, will be supplied on application to the SECRETARY, 
ON SALE.—Pair of magnificent ‘“ Blue 
al Fluor Spar Vases. Price £25. These Vases were awarded First 
ize at the Turnery Exhibition held at the Mansion House, London, * 
last October. Exceptional opportunity of acquiring very fine Specimens 
of the rare Derbyshire “Blue John” Spar. Suitable either for a 
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M.D., Senior Demonstrator of Biology in Guy's Hospital. With 168 
Illustrations. 8vo. res. [This day. 


INTRODUCTION TO THE STUDY OF 


ZOOLOGY. By B. LINDSAY, of Girton College, Cambridge. With 


124 Illustrations, Glossary and Indexes. 6s. [This day. 


‘THE CLIMATES OF THE GEOLOGICAL 


PAST. and their RELATION to the EVOLUTION of the SUN. 
By EUGENE DUBOIS. | 3s. 6d. (This day. 


SYSTEMATIC BOTANY: Handbook of. 


By Prof. E. WARMING. With a Revision of the ‘ Fungi,” by Dr. 


E. KNOBLAUCH. Edited by Prof. M. C. POTTER. With 610 | 


Illustrations. 15s. [This day. 


A STUDENT'S TEXT-BOOK of BOTANY. | 


By S. H. VINES, M.A., D.Sc., F.R.S. With 483 Illustrations 
8vo. 15s. “Bids fair to become the recognised text-book in our 
colleges.” —ATHEN ZUM. 


MICROBES AND DISEASE DEMONS. 
EDWARD BERDOE, L.R.C.P.E. and 


HUMAN AND ANIMAL PSYCHOLOGY. | 


By Prof. W. WUNDT. 8vo. 15s. ‘‘ One of the best existing exposi- 
tions of experimental English readers wii 
be grateful for this excellent translation.... We can cordiaily 
recommend this valuable contribution to mental science.”’—West- 
MINSTER Review. “ As Sachs is to botany so is Wundt to psychology.” 
NATURAL SCIENCE 


SWAN SONNENSCHEIN & CO., London. 


New and Attractive Work by Prof. COLE. 
Now Ready. In Handsome Cloth. Price 8s. 6a. 


OPEN-AIR STUDIES: 


An Introduction to Geology Out-of-Doors. 


By GRENVILLE A. J. COLE, M.R.I1.A., F.G.S. 
Professor of Geology in the Royal College of Science for Ireland. 


With full-page Illustrations from Photographs. 


GENERAL CONTENTS :—The Materials of the Earth — A 
Mountain Hollow—Down the Valley—Along the Shore—Across 
the Plains—Dead Volcanoes—A Granite Highland—The Annals 
of the Earth—The Surrey Hills—The Folds of the Mountains. 


By the same Author. 


‘SSeconp Eprrion, Revised. Cloth, 1os. 6d. With numerous 
Illustrations. 


PRACTICAL GEOLOGY (AIDS IN): 


WITH A SECTION ON FOSSILS. 
By Prof. GRENVILLE A. J. COLE, F.G.S. 


** Prof. Cole treats of the examination of minerals and rocks 
in a way that has never been attempted before. . . . DESERV- 
ING OF THE HIGHEST PRAISE. Here, indeed, are ‘ Aids’ 
INNUMERABLE AND INVALUABLE. All the directions are given 
with the utmost clearness and precision. Prof. Cole is not only 
an accomplished Petrologist, he is evidently also a thoroughly 
sympathetic teacher, and seems to know intuitively what are 
stumbling-blocks to learners—a rare and priceless quality.” — 
Atheneum. 


London: CHARLES GRIFFIN & CO., Ltd., 
Exeter Street, Strand. 


| 


| 


_his rare powers of scientific exposition toa 
_very instructive appreciation of Dalton’s 


| THE 


SIR HENRY ROSCOE, 
D.C.L., F.R.S., M.P. 


The following are the First Volumes of the Series, 


JOHN DALTON 


AND THE 


RISE OF MODERN CHEMISTRY. 


By Str HENRY E. ROSCOE, F.RS. 
Price 35. 62. 


‘* At once a biography and a chapter in 
the history of modern science. Sir Henry 
Roscoe has drawn a vivid portrait of a very 
remarkable personality, and has devoted 


place in the history of science.”’— 7/e Times. 


‘““We have read through this little book 
from beginning to end with a great deal of 
pleasure.’’— Nature. 


MAJOR RENNELL, F.BS., 


AND THE 


RISE OF ENGLISH GEOGRAPHY. 


By CLEMENTS R. MARKHAM, 
C.B., F.R.S. 
President of the Royal Geographical Society. 


Price 35. 6d. 


“Written with great literary skill and 
profound geographical 
Times. 

“It would be unfair to pick the plums out of a work 
which we could have wished twice as long, and in its 
literary skill and mechanical get-up is as creditable t 
the distinguished President of the Royal Geographic# 
Society as to the publishers of the latest ‘Series.’”— 
Daily Chronicle. 

“The side incidents make Rennell’s caree! 
read like one of Marryat’s novels.”—Si. 
James's Gazette. 


CASSELL & COMPANY, LIMITED, 
LUDGATE HILL, LONDON; PARIS & MELBOURNE. 
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SCIENCE PROGRESS 


A MONTHLY REVIEW OF CURRENT 
SCIENTIFIC INVESTIGATION. 
Edited by J. BRETLAND FARMER, M.A. 

With the Co-operation of a powerful Editorial Committee. 
Contents of JULY Number. 


THE PATHOLOGICAL RESULTS OF THE ROYAL COMMIS- 
SION ON TUBERCULOSIS. By Stoney Martin, M.D. 

PITHECANTHROPUS ERECTUS—A BRIEF REVIEW OF 
HUMAN FOSSIL REMAINS. By Arruur KEITH. 


THE GEOLOGY OF THE SAHARA. By Puitip Lake, M.A., St. | 


John’s College, Cambridge. 


THE MOST RECENT VALUES OF THE MAGNETIC ELE. | 


MENTS AT THE PRINCIPAL MAGNETIC OBSERVATORIES 


OF THE WORLD. By Cuartes Curee, M.A., Superintendent of 


the Kew Observatory. 
A TYPE OF PALA:OZOIC PLANTS. By A. C. Sewarp, M.A., 
Lecturer on Botany in the University of Cambridge. 
THE FORMATION OF LYMPH. By W. D. Hattisurton, M.D., 
F.R.S., Professor of Physiology in King’s College, London. 
APPENDICES: 
I. NOTICES OF BOOKS. 
Il. CHEMICAL LITERATURE FOR MAY, 1895. 
Price HALF-A-CROWN. Subscription Price, 25s. per Annum, Post Free. 
Vots. I. and II. in Handsome Cloth Boards, each containing 
over 500 pp., now Ready. Price 15s. each. 


London: THE SCIENTIFIC PRESS, Limited, 428 Strand, W.C. 


QUARTERLY, Price 2s. 6d. 


THE RELIQUARY 


AND 


ILLUSTRATED ARCHAOLOGIST. 
THE ROMAN By Leaver Scort, 


Illustrated. 


CHURCHYARD GAMES IN WALES.—FIVES OR HANDBALL. | 


By Extas Owen, M A., F.S.A. Illustrated. 
DISCOVERY OF AN ANCIENT BURIAL PLACE AND A 
SYMBOL-BEARING SLAB AT EASTERTON OF ROSEISLE. 
By HuGu W. Youne, F.S.A. (Scot.). Illustrated. 
ILLUSTRATED NOTES: 
Two Golden Objects from South America. 
Astragals, or Dibbs : a Curious Survival. 
Tattooed Face of the late Maori King Tawhaio of New Zealand. 
Fibula Worn in Pairs with Chain Attachment. 


implement from the Calf-Hole, Skyrethorns, Upper Wharfedale, York- 


shire. 

Dartmoor Kistvaens. 

Two Head-Pieces in the Brett Collection of Armour. 

Seventeenth Century Chimney-piece at Claridge’s Hotel, Brook Street. 

Roman Altar found at South Shields. 
NOTICES OF NEW PUBLICATIONS. 
LIST OF NEW PUBLICATIONS RECEIVED FOR NOTICE. 
ANTIQUARIAN NEWS ITEMS AND COMMENTS. 


London: BEMROSE & SONS, Limited, 23 Old Bailey ; and Derby. 


We have just bought the Mathematical and 
Scientific LIBRARY OF THE LATE PROFESSOR 
HENRY J. S. SMITH, of Oxford, including separate 
copies of 32 of his own Papers; Quarterly Journal of 
Mathematics, Gergonne’s Annales, Tortolini Annali, 3 
Series, Clebsch u. Neumann Annalen, Journal of the 
Chemical Society, Annales de Chimie et de Physique ; 
Works by Cauchy, Clebsch, Crelle, Dase, Euler, Fourier, 
W. R. Hamilton, Lacroix, Laplace, Legendre, Monge, 
Peirce, Riemann, Pliicker, Simpson; and about 1500 
separate papers by the Principal Mathematicians of the last 
half-century. As we cannot prepare a Catalogue for some 
months, we shall be glad to answer inquiries for books that 
any of our correspondents may be in search for. 


MACMILLAN & BOWES, CAMBRIDGE. 


8vo, Cloth, 240 Pages, 4s. 6d. NETT. 
RE-IssUE, WITH ADDITIONS BY THE AUTHOR. 


A GEOLOGICAL INQUIRY RESPECT- 
ING the WATER-BEARING STRATA of the COUNTRY 
e -R SUPPL the METROPOLIS. B OSEPH 
PRESTWICH, F.G.S., &e. 

GURNEY & JACKSON, 1 Paternoster Row. 
Mr. Van Voorst’s Successors.) 


St. Tibb’s Row, Cambridge. 
| NOW READY. 
| Appendix to Descriptive List of Physical and Physiological Instruments, 
containing many new and improved forms of Apparatus designed and manu- 
| factured by the Company since June 1892, including BIFILAR PEN- 
DULUM for measurin Eart Tremors, YULE’'S HARMONIC 
| ANALYSER, and PLATINUM PYROMETERS for Scientific and 
Commercial purposes. 
Post Free on Application. 


MANUFACTURERS OF IMPROVED MICROTOMES AND 
ACCESSORIES FOR SECTION CUTTING. 


Seismographs for automatically recording some of the Phenomena 
ot Zartnquakes, as supplied to many of the leading Observatories. 


Scientific Apparatus designed and manufactured for 
special purposes. 
Address all communications: 
| Instrument Company, Ltd., Cambridge.” 


BEST DRAPER’S INK (DICHROIC) 
BLACK 
INK 
KNOWN sin iSars, 64., 1s., & 2s. each. 


Can be obtained in London, through Messrs. Barctay & Sons, Farringdon 
Street; W. Epwarps, Old Change; F. Newserv & Sons, Newgate 
Street ; and to be had of all Stationers. 


BEWLEY & DRAPER (Limited), Dublin. 


PHCENIX FIRE OFFICE, 
| {9 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
EsTABLISHED 1782. 
MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
} LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 
SecreTaries—W. C. MACDONALD and F. B. MACDONALD. 
LOSSES PAID OVER £20,000,000. _ 
"NO END OF WORRY SAVED BY USING 


STONE’S TIME-SAVING 
For keeping in order all SPECIALITIES 


LETTERS, PAPERS, PAMPHLETS, Music, &c. 


Sold by Stationers everywhere. Send postcard for Illustrated Catalogue to 
the manufacturers, 


HENRY STONE & SON, BANBURY. 
Special Boxes, Files, and Cabinets made to order for avariety of purposes, 


| NOTICE.—Advertisements and business letters for 
NATURE should be addressed to the Publishers ; 
Editorial communications to the Editor. The 
telegraphic address of NATURE is “ PHUSIS,” 


LONDON. 
CHARGES FOR ADVERTISEMENTS. 


When this Ink is used writing 
becomes a pleasure. 


May be had from all Stationers. 


a 
Three Linesin Column ....... o 2 6 
One Eighth Page, or Quarter Column . 0 18 6 
Quarter Page, or Half aColumn ... 115 @ 
Half a Page, ora Column ...... 3 5 0 
SUBSCRIPTIONS TO “NATURE.” 
s. 
o 14 6 
TO, ALL PLACES ABROAD :— 


Money Orders payable to MACMILLAN & CO. 
OFFICE: 


CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 
LIMITED. 
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-F. H. BUTLER, M.A. Oxon., Assoc. R. 8. Mines, 
NATURAL HISTORY AGENCY. 
158 BROMPTON ROAD, LONDON. 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 


NOW ON SALE :—The Contents of Three Collections of Fossils recently 
acquired, including finely preserved examples of numerous Species from 
most of the Geological Formations, notably Fish from the Lower Lias, and 
Mollusca from the Mountain Limestone, Chalk, Barton and Bracklesham 
Beds, Oligocene, and Crag ; also Gold in the Matrix from several localities, 
Infusorial Earth from Talbot, Victoria; Polished Agates, Labradorite, and 
other Ornamental Minerals, and Gabbro, Troctolite, and Augite-Andesite 
from Germany. Collections of Natural History Objects provided to order 
and sent on approval. 


A few copies of Dr. Hume's “‘RESEARCHES ON THE UPPER 
CRETACEOUS ZONES” still on hand, Price 3s. each, Also THE 
GLACIALISTS’ MAGAZINE, as issued, 6d. per copy. 


STANLEY 


Instrument Manufacturer to H.M. Government, Council 
ndia, Science and Art Department, Admiralty, &c. # be 
Mathematical, Drawing, an Surveying nstruments 
of every description 
Of the Highest Quality and Finish, at most Moderate Prices, 
Price. List Post Free. 
W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only Gotp 
EDAL in the International Inventions Exhibition 1885 for Mathematical 
Work. Silver Medal, Architects’ Exhibition. 1886, 
_ Address : :—GREAT TURNSTILE, HOLBORN, 1 LONDON, W.C.__ W.Cc. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 


180 ST. GEORGE STREET EAST. 
Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery’ 
Netsukis, China, Lacquer, Gongs, Shells, and other Curios. 


“ OPTIMUS ” 


improved PHOTOGRAPHIC OUTFITS. 


EXTRA LONG FOCUS CAMERA. 


44 x 3% 
£10 


5*4 
£11 


British Journal of Photography says:—‘‘The present model Rayment Camera is 
among the very lightest of actually rigid cameras offered to the public. 
opening and closing is greatly facilitated by the additional arrangement for throwing the 
pinion out of gear from the rack. There is no curtailment of view when lenses of short 
focus and wide angular aperture are in use. All movements necessary to the modem 
scientific photographer are included in this compact instrument.” 

Including Rayment Camera, Three Double Dark Slides, ‘‘ Optimus” Rapid Rectilinear 
Lens, Instantaneous Shutter, Tripod Stand, Waterproof Case, complete— 
64 x 43 
£12 


PERKEN, SON & RAYMENT, 


The rapidity of 


84 x 64 10 x 8 
£15 £20 


99 HATTON GARDEN, 
141 OXFORD STREET, 


12x 10 


£25 


LONDON. 


x by inches, 


No. 502, with 12 in. Plates, £2 15 


9» 503, » 15 in. ” 3 5 ” 


KING MENDHAM & CO. 


MANUFACTURERS OF 


WIMSHURST MACHINES. 


No. 504, with 17 in. Plates, £4 10 
505, » £5 5 10 


ELECTRICAL APPARATUS 


For Lecture, Experimental, and other Purposes. 


Write for Large New Catalogue (1st Section, 
Sixth Edition, 100 pp., 620 Illustrations, Post Free, 8d. 


WESTERN ELECTRICAL WORKS, 


20in. 5, 


EXPERIMENTAL”’), 


BRISTOL. 


ESTABLISHED 1876. 


HARVEY PEAK. 


STUDENT'S ELECTRICAL SET, 


£22 2s. 
STUDENT'S GALVANIC SET, 
£2 5s. 


Cheap School Apparatus. 


TESLA’S APPARATUS, &c. 


(PATENT). 


56 CHARING CROSS ROAD, 


LONDON. 
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TO SCIENCE LECTURERS. HOLLOWAY’S OINTMENT) 


See Mr. HUGHES'S PATENT COMBINATION OPTICA 
LANTERN, used by late W. Lant CARPENTER, .r Prof. Forses, &c. 
Miniature Triple Lantern constructed for B. J. Mav 


CURES 


DEN, Esq.; great 
success. New Oxyhydrogen Microscope. Science Lanterns for, Clas | Gout, Rheumatism, Lumbag oO, Ss ci atica, 


Demonstration. Magnificent Results. Docwra Triple, Pr 
Highest Award. Supplied to the Royal Polytechnic Institution, Dr. H. 
GRaATTAN GuINNEsS, Madame Apetina Patti, &c. Patent 
Science Lanterns. The Universal Lantern 4-inch Condensors, 4-wick Lamp, 
Portrait Combination front Lenses, £1 5s. 6d., marvellous value. Science 
Lecture Sets. Novelties. The Lantern Kaleidoscope. Cheapest Lantern 
Outfits in the World. Grandly Illustrated Catalogue, over 180 choice En- 
ravings, 6d.; Postage, 3d. List of 300 Lecture Sets, Science Subjects, 
iews, &c., 6d.; Postage, 2d. Pamphlets Free.—W. C. HUGHES, | 
Specia.ist, Brewster House, 82 Mortimer Road, Kingsland, N. 


Cuts, Bruises, Sprains, &c. 
INVALUABLE FOR ALL SKIN DISEASES. 


Holloway’s Ointment and Pills may be obtained of 
all Medicine Vendors. 


MESSRS. MACMILLAN & CO.’S BOOKS 


STUDENTS OF PHYSICS. 


An ESSAY on the GENESIS, CON- 
TENTS, and HISTORY of NEWTON’S “ PRIN- 
CIPIA.” By WALTER W. ROUSE BALL, Fellow and 
Assistant Tutor of Trinity College, Cambridge. Crown 

vo. 65. net. 


UTILITY of QUATERNIONS in 
PHYSICS. By ALEXANDER McAULAY, M.A., 
Lecturer in Mathematics and Physics in the University of 
Tasmania. 8vo. 55. net. 


An ELEMENTARY TREATISE on 
THEORETICAL MECHANICS. By Prof. ALEX- 
ANDER ZIWET, Assistant Professor of Mathematics in 
the University of Michigan. Part I. KINEMATICS. 
Part II. Introduction to DYNAMICS; STATICS. 
8vo. 8s. 6d. net each part. 


APPLICATIONS of DYNAMICS to 
PHYSICS and CHEMISTRY. By J. J. THOMSON, 
M.A., F.R.S., Fellow of Trinity College, and Cavendish 
Professor of Experimental Physics, Cambridge. Crown 
S8vo. 75. 6d. 


A TREATISE on the MOTION of 
VORTEX RINGS. An Essay to which the Adams Prize 
was adjudged in 1882, in the University of Cambridge. 
By J. J. THOMSON, F.R.S. 8vo. 6s. 


A TREATISE on HYDROSTATICS. 
By ALFRED GEORGE GREENHILL, F.R.S., Pro- 


fessor of Mathematics in the Artillery College, Woolwich. 
Crown 8vo. 7s. 6d. 


A TEXT-BOOK of the PRINCIPLES 
of PHYSICS. Ay ALFRED DANIELL, M.A., Lec- 
turer on Physics in the School of Medicine, Edinburgh. 
Second Edition, Medium 8vo. 21s. 


LESSONS in ELEMENTARY 
PHYSICS. By BALFOUR STEWART, LL.D., F.R.S. 
With a coloured spectrum. New Edition. Feap. 8vo. 45. 6d. 


QUESTIONS. By T. H. Core. Pot 8vo. 2s. 


LESSONS in ELEMENTARY PRAC- 
TICAL PHYSICS. By BALFOUR STEWART, 
LL.D., F.R.S., aud W. .W. HALDANE GEE, Demon- 
strator and Assistant Lecturer in Physics, the Owens 
College. Vol. I. General Physical Processes. Crown 
8vo. 6s. Vol. II. Electricity and Magnetism. Crown 
8vo. 7s. 6d. 


LECTURES on some RECENT AD- 
VANCES in PHYSICAL SCIENCE. By P. G. TAIT, 
M.A., Sec.R.S.E., formerly Fellow of St. Peter’s College, 
Cambridge ; Professor of Natural Philosophy in the Uni- 
versity of Edinburgh. Third Edition. Crown 8vo. 9s. 


HEAT. By Prof. P. G. Tarr. Crown 


8vo. 6s. 


The THEORY of HEAT. By Tuomas 
PRESTON, M.A. (Dub.), Fellow of the Royal University 
of Ireland, and Professor of Natural Philosophy, University 
College, Dublin. 8vo. 17s. net. 


BURNETT LECTURES—OnLIGHT. 
In Three Courses. Delivered at Aberdeen in November 
1883. December 1884, and November 1885. By Sir 
GEORGE GABRIEL STOKES, M.A., F.R.S., Fellow 
of Pembroke College, and Lucasian Professor of Mathe- 
matics in the University of Cambridge. Second Edition. 
Crown 8vo. 7s. 6d. [Nature Series. 


ELECTRIC WAVES. Being Researches 
on the Propagation of Electric Action with Finite Velocity 
through Space. By HEINRICH HERTZ, late Professor 
of Physics in the University of Bonn. Authorised transla- 
tion by D. E. Jones, B.Sc. With Preface by Lord 
KELVIN, P.R.S. Illustrated. S8vo. 10s. net. 


PAPERS on ELECTROSTATICS and 
MAGNETISM. By Lord KELVIN, P.R.S. Second 


MODERN VIEWS of ELECTRI- 
CITY. By OLIVER J. LODGE, D.Sc., LL.D., 
F.R.S., Professor of Experimental Physics in University 
College, Liverpool. With Illustrations. Crown 8vo. 
6s. 6d. (Nature Series. 


The THEORY and PRACTICE of 
ABSOLUTE MEASUREMENTS in ELECTRICITY 
and MAGNETISM. By ANDREW GRAY, M.A., 
F.R.S.E., Professor of Physics in the University College of 
North Wales. In two Vols. Crown 8vo. Vol. L, 
12s. 6d. ; Vol. II., in 2 parts, 255. 


ABSOLUTE MEASUREMENTS in 


ELECTRICITY and MAGNETISM. By Prof. AN- 
DREW GRAY. Second Edition. Feap. 8vo. © 55. 6d. 


A TEXT-BOOK on ELECTRO-MAG- 
NETISM and the CONSTRUCTION of DYNAMOS. 
By DUGALD C. JACKSON, B.S., C.E., Professor of 
Electrical Engineering, University of Wisconsin. 8vo. 
Qs. net. 


MACMILLAN AND CO., LONDON. 
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TO H.R.H. THE PRINCE OF WALES, THE, EMPRESS OF GERMANY, &c. 


ON 


REFERENCES, dc., 


[Jury 4, 1895 


ot Agricultural 
APPLICATION. 


DIGESTIVE. 
Suitable for all classes 


MANCHE 


An excellent relish for “ fish, flesh 


and fowl.” 


BRAND & CO.’S 


PURE 
CENTRATED 


and 66 Fifth Avenue, New York.—Tuurspay, July 4, 1895. 
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at 29 Bedford Street, London, W.C. 


MUTTON, VEAL & CHICKEN, | 


Horse 


Power per Hour. 
CROSSLEY BROSG., 


CROSSLEY’S OIL ENGINES 


PORTABLE OIL ENCINES. 


EFFICIENT. 
MacmiLLan anv Co. 
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OVER 100 PRIZE MEDALS and 
DIPLOMAS awarded to the Firm. 


POWERFUL, 
Cost of Working: 
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BORN, LONDON, W.C., 


Swanston Street, Melbourne, Australia. 


313 HIGH HOL 


and 78 


A WEEKLY 


ILLUSTRATED JOURNAL OF SCIENCE. 


‘* To the solid ground 
Of Nature trusts the mind which builds for aye.” —WoRDSWORTH. 


No. 1341, VOL. 52.] THURSDAY 


, JULY 


I, 1895. [PRICE SIXPENCE. 


Registered as a Newspaper at the General Post Office.] 


{All Rights are Reserved. 


NEWTON & CO.’S 
ALUMINIUM INSTRUMENTS. 


Atuminium TELEscore, Portable, with Caps and Strap, from £4 4s. 

Avuminium Fiecp or Race Gass, in Case, with Strap, from £3 ros. 

ALuminium Ditto, with 3 Sets of Eye Lenses, in Case, from £5 5s. 

Acuminium Opera Gtasses, from £2 15s. 

Atuminium ANnerotp Barometers, with Altitude Scale, Watch size, 
in Case, £5 5s. 

Atuminium New Apianatic Pocket MAGNIFIER, 215s. 

Atuminium Camera STAND LEVELLING HEAD, 215. to 308. 

Acuminium Camera Tripop STAND AND LEVELLING Heap, £4 45. 


NEWTON & CO. 


OPTICIANS TO THE QUEEN AND GOVERNMENT. 
3 FLEET STREET, LONDON. 


lication. 


16 pp. 


Royal 8vo, 
Post free upon app 


ILLUSTRATED PRICE LIST OF 
BALANCES AND WEIGHTS. 


COMMERCIAL BALANCES (Dutch System), End_ Knife Edges, 


>. 
Removable I ans, Lever Release, Needle Pointer ; very sensitive. 
-carry 100 250 500 1ooo grammes. 


Price . .2§/- 276 36/6 42/- each. 
1c 


_ Ditto, stronger, t o kilos. .-Large c ommercial Pans. 


Price 57/- 83/- each. 6, 

COMMERCIAL WEIGHTS— Fitted Polished Ww Block. 
I gramme to 50 100 500 1000 grammes. 
2/9 3/9 9/3 14/6 per set. 
JOHN J. GRIFFIN & SONS, LD 

22 GARRICK STREET, COVENT GARDEN, LONDON, W.C. 


and roin. diam. 


I grain =: 600 1000 grains. 


NALDER 
BROS. & CO. 


(F. H. NALDER, 
Cc. W. S. CRAWLEY, 
A. SOAMES.) 


16 RED LION ST. 
CLERKENWELL, LONDON. 


MAKERS OF 


Electrical Testing 


AND HIGH-CLASS 


SCIENTIFIC 
INSTRUMENTS. 


Catalogues Post Free on 
application. 
TELEPHONE No. 6770. 


Telegraph Address, Secohm, 
ndon.” 


NEGRETTI AND ZAMBRA, 


SOLE MAKERS OF 


JORDAN'S (PATENT) SUNSHINE RECORDER. 


Latest and Most Perfect: 
form. 


Price 


£5 15s. 6d. 


With a supply of Charts. 


NEGRETTI 


AND 


ZAMBRA, 


ScIENTIFIC 
INsTRUMENT MAKERS 
A TO THE QUEEN, 

38 HOLBORN VIADUCT. 
Branches :—45 Cornhill ; 
122 Regent St., London. 
Lilustrated ‘ption 

Post Fre 


NEGRETTI & ZAMBRA'S “ , Catalogue,” 600 Pages, 
1200 Engravings, Price ss. 62. 


Telephone No. 6583. Telegraphic Address: ‘‘ Negretti, London.” 
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BRITISH ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE. 
BURLINGTON HOUSE, LONDON, W. 

The next ANNUAL MEETING of the ASSOCIATION will be held at 
IPSWICH, commencing on WEDNESDAY, SEPTEMBER 11. 
PRESIDENT-ELECT : 
Sir DOUGLAS GALTON, D.C.L., LL.D., F.R.S., F.G.S., 
*.R.G.S. 


Information about Lodgings and Hotels may be obtained from the Loca 
SECRETARIES, Ipswich. 
G. GRIFFITH, Assistant General Secretary. 


‘UNIVERSITY COLLEGE OF NORTH 
WALES (BANGOR). 


SESSION 1895-96 will open on TUESDAY, OCTOBER 1. 
DEPARTMENTS of PHYSICS, CHEMISTRY, and BIOLOGY. 


Prof. A. Gray, M.A. 
Assiiant Lecturer and 
Stewart, D.Sc. 

Prof. J. J. Doppie, M.A.. D.Sc. 

CHEMISTRY... { Assistant Lecturer and Demonstrator, F. Mars- 
DEN, M.Sc., Ph.D. (Heidelberg). 

Botany—Prof. R. W. Puitiips, M.A., B.Sc. 
BIOLOGY { Zoology and Physiology—Prof. J. Wuire, 
b. 


PHYSICS Demonstrator, R. W. 


The Classes and Laboratory Courses of this College are arranged to suit 
the requirements of Students of Practical Science, as well as of Students 
preparing for University and other Examinations. The Lectures in Chem- 
istry, Physics, Botany, and Zoology, are recognised by the Universities of 
Edinburgh and Glasgow as qualifying for the Medical Degrees of those 
Universities. One Annus Medicus may be taken at this College. 

The extensive Laboratories (Physical, Chemical, and Biological) are fully 
equipped for Study and Research, and in the a Department special 
provision has been made for the Teaching of Electrical Engineering. A 
Special Course has been arranged in this subject. 

Inclusive Tuition Fee, £10; Registration Fee, £1 15. 


LABORATORY FEES (per Term) 
on the scale of £1 1s. for six hours a week, in each Department. 
A considerable number of Scholarships and Exhibitions are open for com- 
petition at the beg’nning of each Session, and several are awarded at the 
close of each Session on the result of the year’s work. 


to the Secretary and Registrar, 
J. E. LLOYD, M.A. 


UNIVERSITY COLLEGE, LONDON. 


ENGINEERING AND ARCHITECTURE 
DEPARTMENT. 
ASSISTED BY TECHNICAL EDUCATION BOARD OF LONDON 
COUNTY COUNCIL AND BY THE CARPENTERS’ COMPANY, 
SESSION 1895-6. 

The COURSES of INSTRUCTION in Mechanical, Civil, Electrical 
Engineering, and Architecture COMMENCE on OCTOBER 1st. They 
are arranged to cover periods of two and three years. 

Particulars of the Courses, of Entrance Scholarships, of the Matriculation 
Examination, and of the Fees, may be obtained from the SECRETARY. 


PROFESSORS. 
MECHANICAL ENGINEERING, T. Hupson Beare, M.I1.C.E. 
ELECTRICAL ENGINEERING, J. A. Fiemine, F.R.S. 
CIVIL ENGIN RING, L. F. Vernon Harcourt, M.1.C.E, 
ARCHITECTURE, T. Rocer Smirn, F.R.1.B.A. 
PHYSICS, G. Carey Foster, F.R.S, 
CHEMISTRY, W. Ramsay, F.R.S. 
APPLIED MATHEMATICS, K. Pearson, M.A. 
ECONOMIC GEOLOGY, T. G. Bonney, F.R.S. 
MATHEMATICS, M. J. M. Hit, F.R.S. 


The new wing of the College, opened by H.R.H. the Duke of Connaught 
in May 1893, contains spacious Mechanical and Electrical Engineering 
Laboratories, Workshops, Drawing-Office, Museum, and Lecture Theatres. 

The Laboratories are fitted with all the best appliances for Practical 
Work and for Research Work of the most advanced character. 


THE ELECTRICAL 


AND 


GENERAL ENGINEERING COLLEGE, 


AND 


SCHOOL OF SCIENCE. 
PENYWERN HOUSE, 2 and 4, PENYWERN 
EARL’S COURT, S.W. 


Prixncipat—G. W. pe TUNZELMANN, B.Sc., M.1.E.E 
Sentor-INstructor—C, CAPITO, M.1.E.E., M.I.M.E. 

Laboratories, Dynamo Room, Steam Engine, Engineering Workshop 
with Machine Tools, Pattern Shop, &c. 

The College provides a Training for Electrical, Mechanical, Civil, and 
Mining Engineers, for Science Students in Mathematics, Physics, Chem- 
istry, Biology, Geology, and Mineralogy, and Preliminary Training for 
Students entering Cooper's Hill and the Central Institution. 


ROAD, 


| Instruction Act. 


THE YORKSHIRE COLLEGE, LEEDs, 


DEPARTMENT OF CIVIL, MECHANICAL, AND ELECTRICAL 
ENGINEERING. 


The next Session will begin on TUESDAY, OCTOBER 8, 1895. 


Applications for Admission will be received up to Tuesday, October ; 

he number of Students in the Engineering Department is limited to 60, \ 
Preliminary Examination must be taken on entrance by those who have not 
recently passed some other approved examinations. The Courses comprise 
Lectures, Instruction in Machine and Geometrical Drawing, and Experi- 
mental Work in the Engineering Laboratories. 


: epee may be obtained from the ReGisTRAR of the Yorkshire College, 
Ss. 


BOROUGH OF SWANSEA. 3 
SWANSEA INTERMEDIATE 
TECHNICAL SCHOOL. 


APPOINTMENT OF HEADMASTER. 


The Governing Body appointed under the Swansea Intermediate and 
Technical Education Scheme, and to whom the Swansea Town Council have 
delegated (so far as they are able) the powers exercisable under the Technicae 
Instruction Act, 1889, REQUIRE the services of a HEADMASTER to 
take charge of the Schools established and to be established for Males under 
the Swansea Intermediate and Technical Scheme and the Technical Instryc. 
tion Act, 1889. 

The existing School, formerly known as the Swansea Grammar School, 
was taken over by the Governing Body at the commencement of the present 
year, and the number of Scholars has since increased from 47 to 81. The 
School is now utilised solely for the education of Boys between the ages of 
8 and 18, but in exercise of the powers contained in the Technical Instruction 
Act, 1889, it is intended to increase the accommodation of the School so as to 
admit of Technical Instruction being given to Males irrespective of age, 
whereby it is expected that the number of Scholars will be very largely 
augmented. 

The person appointed must have taken a Degree in the United Kingdom 
or in the British Possessions, or be a duly qualified Science and Art Teacher 
under the regulations of the Department of Science and Art in force for the 
time being, or have such other qualification or certificate or other test of 


AND 


| attainments as may be fixed from time to time by regulation of the Governing 


oe and will be required to devote the whole of his time to the duties of 
his Office. 
The Salary to be paid is £400 per annum and a Capitation payment of 


For full information as to Science and Arts Courses, apply for Prospectus | 42 per Scholar under the Intermediate Education Scheme, and an addi- 


tional payment per Scholar to be hereafter arranged under the Technical 
A minimum Salary of £600 per annum will be guaranteed. 

A residence will be provided at the School free of all charges. 

The Appointment will be made subject in all respects to the Provisions of 
the said Scheme and Act, and may be determined at any time upon giving 
six months’ written notice. 

Applications, stating age and qualifications and nature of past employ- 
ments, to be addressed to “‘ The Chairman of the Governing Body, Inter- 
mediate Education, Guildhall, Swansea,” and endorsed ‘* Headmaster,” and 
sent in not later than MONDAY, JULY 15, 1895. 

Canvassing Members of the Governing Body will be held to be a 


disqualification. 
JNO. THOMAS, 
Town Clerk and Clerk to the Governing Body. 


Guildhall, Swansea, June 27, 1895. 


BOROUGH OF SWANSEA. 


SWANSEA INTERMEDIATE 
TECHNICAL SCHOOL. 


APPOINTMENT OF HEADMISTRESS. 


The Governing Body under the Swansea Intermediate and Technical 
Education Scheme, REQUIRE the services of a HEADMISTRESS © 
take charge of the Girls’ School about to be established under the above 
Scheme and the Technical Instruction Act, 1889. 

The person appointed must have taken a Degree in the United Kingdomor 
the British Possessions, or be a duly qualified Science and Art Teacher under 
the regulations of the Department of Science and Art, or have such other 
qualification or certificate or other test of attainments as may be fixed from 
time to time by regulation of the Governing Body, and will be required to 


AND 


| devote the whole of her time to the duties of her office. 


The Salary will be a fixed stipend of £150 per annum, and a Capitation 

ayment of not less than £1 a year for each Scholar under the Intermediate 
iecnies Scheme, and an additional payment per Scholar, to be here 
arranged under the Technical Instruction Act. For the first year, com 
mencing with the September term, a minimum Salary of £300 is guaranteed, 
The Appointment may be determined at any time upon giving six months 
written notice, and will be made subject in all respects to the provisions Com 
tained in the said Scheme and Act. Copies of the Scheme can be obtained 
upon application to me, the undersigned. 

Applications, stating age, qualifications, and nature of past employments, 
to be addressed to “ The Chairman of the Governing Body, Intermediate 
Education, Guildhall, Swansea,” endorsed ‘“‘ Headmistress,” and sent in not 
later than MONDAY, JULY 15, 1895. 

Canvassing Members of the Governing Body will be held to be @ 


disqualification. 
JNO. THOMAS, 
Town Clerk and Clerk to the Governing Body. 


Guildhall, Swansea, June 27, 1895. 
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Sale by Bluction. 


TUESDAY NEXT. 
VALUABLE COLLECTION OF NATURAL HISTORY 
SPECIMENS. 


MR. J. C. STEVENS will sell by Auction 


at his Great Rooms, 38 King Street, Covent Garden, on TUESDAY, | 


ULY 16, at half-past 12 precisely, a further Portion of a Collection of 
atural History Specimens, including some Egyptian Curiosities, 


formerly the property of the late DucHEss oF MANTUA; British Coleop- | 


tera, and other Insects collected by the late Prof. ALLEN HARKER. 
Exotic Lepidoptera, Minerals, Birds’ Eggs, Shells, &c. Cabinets, &e. 


On view the Day prior, 12 till 4, and Morning of Sale, and Catalogues had. | 


NORTHAMPTON INSTITUTE, 
CLERKENWELL. 


The Governing Body of the NORTHAMPTON INSTITUTE are pre- 
* ared to receive Applications for the Appointment of a PRINCIPAL. He 
will be directly responsible for the Organisation and Development of the 
Educational Work of the Institute, and will be expected himself to lecture 
in one department. He will also have the genera! direction of the whole of 
the work of the Institute, including the Social and Recreative Department, 
except that he will have no responsibility in connection with the keeping of 
accounts. The Stipend has been fixed at £600 per annum. 


The Duties and Remuneration in connection with the Appointment will 
commence on January 1, 1896, but the Governing Body will require to avail 
themselves of the advice of the Principal with reference to the completion 
of the Institute and the Appointment of Teachers and Lecturers as from 
October 1 next. 

Application must be made on Forms, which can be obtained from the 
undersigned (from whom further information respecting the Duties of the 
Office can be obtained), and must be received at this Office not later than 
10 a.m. on the Morning of SEPTEMBER 14 next. Canvassing Members 
of the Governing Body will be deemed a disqualification. 

J. J. LAMBERT, Clerk 


8 Dowgate Hill, Cannon Street, E.C., July 9, 1895. 
UNIVERSITY OF GLASGOW. 
EXAMINERSHIPS IN MEDICINE. 
The University Court of the University of Glasgow will shortly proceed to 
appoint TWO EXAMINERS for DEGREES in MEDICINE to Examine 
in CHEMISTRY and MATERIA MEDICA respectively. 
The appointment will in each case last till December 31, 1898. 
Candidates should lodge twenty printed copies of their applications and 
testimonials with the undersigned on or before Thursday, July 25, 1895. 
ALAN E. CLAPPERTON, 


Secretary of the Glasgow University Court, 
gt West Regent Street, Glasgow. 


TO LECTURE SOCIETIES, INSTITU- 


TIONS, &c.—Mr. ERIC STUART BRUCE, M.A. Oxon, F.R. Met. 


Soc., can accept Engagements for his attractive and highly successful | 


POPULAR SCIENCE LECTURES, illustrated by Novel and 
Brilliant Experiments. For Prospectus and Terms, apply to E. Bruce, 
Esq., 19 Campden House Road, Kensington, London, W. 


HELIUM. HELIUM. HELIUM. 


c. &. MULLER & CO., 148 High Holborn, London, W.C., can now 
supply a limited number of Pfliicker Tubes, which show the brilliant 
Spectrum of Helium. Price ros. 6d. each, post free. 


OPTICAL & SCIENTIFIC INSTRUMENTS. 


Spectrometers, Spectroscopes, Goniometers, Cathetometers, Optical 
Benches, &c., &c. Instruments for special purposes constructed to Clients’ 
own designs. Prices moderate. 


W. WILSON (formerly Foreman at Messrs. ELLIOTT Bros. ), 
56 Crogsland Road, Chalk Farm, London, N.W. 


MANUFACTURER OF 
ELECTRICAL & PHYSICAL 
INSTRUMENTS, 
44 Hatton Garden, London. 


Catalogues Free. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


Implements of Sava; y 
mplem of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery 
Netsukis, China, Lacquer, Gongs, Shells, and other Curios. 7 


| 


| 


| 


SCIENTIFIC 
WORTHIES. 


The following is a list of the Steel Portraits 


that have appeared in the above Series :— 


| 
| 
| 
| 


| 


MICHAEL FARADAY. 
THOMAS HENRY HUXLEY. 
CHARLES DARWIN. 
JOHN TYNDALL. 
SIR GEORGE GABRIEL STOKES. 
SIR CHARLES LYELL. 
SIR CHARLES WHEATSTONE. 
SIR WYVILLE THOMSON. 
ROBERT WILHELM BUNSEN. 
LORD KELVIN, 
BARON ADOLF ERIK NORDENSKJOLD. 
HERMANN L. F. HELMHOLTZ. 
SIR JOSEPH DALTON HOOKER, 
WILLIAM HARVEY. 
SIR GEORGE B. AIRY. 
. LOUIS R. AGASSIZ. 
EAN BAPTISTE ANDRE DUMAS. 
SIR RICHARD OWEN. 
JAMES CLERK MAXWELL. 
AMES PRESCOTT JOULE. 
ILLIAM SPOTTISWOODE, 
ARTHUR CAYLEY. 
SIR C. W. SIEMENS. 
JOHN COUCH ADAMS. 
JAMES JOSEPH SYLVESTER . 
DMITRI IVANOWITSH MENDELEEF. 
LOUIS PASTEUR. 


SIR ARCHIBALD GEIKIE. 


N.B.—The Portrait of Sir A. Geikie is the 
first of a New Series, and is a Photo- 
gravure. 


Proof impressions of these, printed on India paper, may 
be had from the Publishers, price 5s. each; or the Set of 
28 Portraits in a Handsome Portfolio fo.. £7 5s., carriage 
paid. The Portfolio may be had separately, price 6s. 


Cheques and Money Orders payable to 
MACMILLAN & CO. 
OFFICE OF “NATURE,” 29 BEDFORD STREET, 
ST VD. 


NOTICE.—Advertisements and business letters for 
NATURE should be addressed to the Publishers ; 
Editorial communications to the Editor. The 
telegraphic address of NATURE is “ PHUSIS,’’ 


LONDON. 
CHARGES FOR ADVERTISEMENTS. 
Three Linesin Column ....... Oo 2 6 
One Eighth Page, or Quarter Column o18 6 
Quarter Page, or Half a Column ... 115 © 
Half a Page, ora Column ...... 3 5 © 
Whole Page ..... 660 
SUBSCRIPTIONS TO “NATURE.” 
Half-yearly. . .... 6 
To ALL PLACES ABROAD :— 
Half-yearly o15 6 


Money Orders payable to MACMILLAN & CO 
OFFICE: 29 BEDFORD STREET STRAND, W.C, 
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SCIENCE. 


A WEEKLY JOURNAL L DEVOTED TO THE 
ADVANCEMENT OF SCIENCE. 


CoMMITTEE: S. NEwcomsB, Mathematics; R. S. | 


Woopwarp, Mechanics; E. C. PICKERING, Astronomy ; 
T. G. MENDENHALL, Physics; R. H. THuRsTON, 
Engineering ; IRA REMSEN, Chemistry ; J. Le Conve, 
Geology; W. M. Davis, Physiography; O. C. MARsH, 
Paleontology; W. K. Brooks, Invertebrate Zoology ; 
C. MERRIAM, Vertebrate Zoology ; S. H. ScupDER, 


Entomology; N. L. Brirron, Botany; Henry F. , 


OsbORN, General Biology ; H. P. Bowprrcn, Physiology ; 
J. S. BILLIncs, Hygiene; J. MCKEEN Carre Psycho- 
logy ; DANIEL G. Brinton, J. W. Powe, Anthropology. 


Science is making rapid progress in America in all directions, 


and in some of its departments is in advance of any other 
country. A knowledge of the work being accomplished is 
essential to all who wish to keep informed on the advancement 


of science, and this can be most conveniently and adequately 
secured with the aid of this Journal. It is almost necessary for 
men of science in Europe either to subscribe for SCIENCE, or 
to provide for its presence in an accessible library. 


A New Volume begins with the issue of July 5. The Con- 
tents and Index of the preceding Volume will be sent free of 
charge upon application. Annual Subscription, £1 os. 62. ; 
Single Volumes, tos. 3¢. Single Numbers, 8d. 


SCIENCE. 


41 EAST 49TH STREET, NEW YORK. 


Address :--- 


THE 


CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 
LIMITED. 


St. Tibb’s Row, Cambridge. 
NOW READY. 

Appendix to Descriptive List of Physical and Physiological Instruments, 
containing many new and improved forms of Apparatus designed and manu- 
factured by the Company since June 1892, including BIFILAR PEN- 
DULUM ffor measuring Earth Tremors, ULE’S HARMONIC 
ANALYSER, and PLATINUM PYROMETERS for Scientific and 
Commercial purposes. 

Post Free on Application. 


MANUFACTURERS OF IMPROVED MICROTOMES AND 
ACCESSORIES FOR SECTION CUTTING. 
Seismographs for automatically recording some of the Phenomena 
of Earthquakes, as supplied to many of the leading Observatories. 
Scientific Apparatus designed and manufactured for 
special purposes. 

Address all communications: 


“Instrument Company, Ltd., Cambridge.” 
LANTERN SLIDES IN ZOOLOGY AND BOTANY. 


We have now ready extensive series of beautifully executed Lantern 
Slides, specially selected and adapted for Popular Science Lectures. 
The following are a few of the Sets in stack 2 


1. Evolution. 


» ee Objects of the Sea- g. The a of Life (Pro- 


The Contents of the Tow-Net. sone, &e. 
A Dredging Cruise. 
- Zoophytes and Jelly-fish. 11. The Fertilisation of Flowers. 
Star-fish and Sea-urchins. 
. The Metamorphoses of Crus- 12. The Mechanism of Plants. 
tacea, 13. The Scenery of Jersey. 
The number of Slides in each Series can be varied to suit individual 
requirements. 

Price 1/- each, with reduction for a Quantity. 
Slides ¢o Order at same Price as from Stock; on Hire at 
2/- per doz. 

Perfect Workmanship Guaranteed. Full Particulars on 
application. 


JAMES HORNELL, BIOLOGICAL LABORATORY, JERSEY. 


8. The Metamorphoses of Insects. 


10. Elementary Zoology. 


& 


New and Attractive Work by Prof. COLE. 


Now Ready. In Handsome Cloth. Price 8s. 64, 


An Introduction to Geology Out-of- Doors, 
By GRENVILLE A. J. COLE, M.R.LA., F.G.S, 
Professor of Geology in the Royal College of Science for Ireland, 
With full-page Illustrations from Photographs. 


GENERAL CONTENTS :—The Materials of the Earth —4 
Mountain Hollow—Down the Valley—Along the Shore—Across 
the Plains—Dead Volcanoes—A Granite Highland—The Annals 
of the Earth—The Surrey Hills—The Folds of the Mountains, 


By the same Author. 


SECOND EpIrI0Nn, Revised. Cloth, 1os. 6d. With numerous 
Illustrations. 


PRACTICAL GEOLOGY (AIDS IN): 
WITH A SECTION ON FOSSILS. 
By Prof. GRENVILLE A. J. COLE, F.G.S. 


** Prof. Cole treats of the examination of minerals and rocks 


| in a way that has never been attempted before. . . . DEsEy- 
| ING OF THE HIGHEST PRAISE. Here, indeed, are ‘ Aids’ 


INNUMERABLE AND INVALUABLE. All the directions are given 
with the utmost clearness and precision. Prof. Cole is not only 
an accomplished Petrologist, he is evidently also a thorough) 
sympathetic teacher, and seéms to know intuitively what ar 
stumbling-blocks to learners—a rare and priceless quality.”— 
Atheneun. 


London: CHARLES GRIFFIN & CO., Ltd., 
Exeter Street, Strand. 


SCIENCE PROGRESS 


A MONTHLY REVIEW OF CURRENT 
SCIENTIFIC INVESTIGATION. 


Edited by J. BRETLAND FARMER, M.A. 
With the Co-operation of a powerful Editorial Committee. 


Contents of JULY Number. 

THE PATHOLOGICAL RESUL TS OF THE ROYAL COMMIS 
SION ON TUBERCULOSIS. By Sipney Marty, M.D. 

PITHECANTHROPUS ERECTUS—A_ BRIEF REVIEW 0 
HUMAN FOSSIL REMAINS. By Arruvr Kerru. 

THE GEOLOGY OF THE SAHARA. By Puitip Lake, M.A., % 
John’s College, Cambridge. 

THE MOST RECENT VALUES OF THE MAGNETIC ELE 
MENTS AT THE PRINCIPAL MAGNETIC OBSERVATORIES 
OF THE WORLD. By Cuartes Curee, M.A., Superintendent o 
the Kew Observatory. 

A TYPE OF PAL OZOIC PLANTS. By 
Lecturer on Botany in the University of Fy 

THE FORMATION OF LYMPH. By W. D. Hattisurton, M.D., 

*.R.S., Professor of Physiology in king s College, London. 
APPENDICES : 
NOTICES OF BOOKS 
if CHEMICAL L geen ATURE FOR MAY » 1895. 
Price HALF-A-CROWN 
Vots. I. and II. in Handsome Cloth Boards, each containing 
over 500 pp., now Ready. Price 15s. each. 


London: THE SCIENTIFIC PRESS, Limited, 428 Strand, W.C. 


PHGNIX FIRE OFFICE, 


19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.¥, 
ESTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PAYMENT OF CLAIMS. 
Secretaries—W. C. MACDONALD and F. B. MACDONALD. 
LOSSES PAID OVER £20,000,000. 


C. Sewarp, MA, 


Subscription Price, 25s. per Annum, Post Free 


| 
| OPEN-AIR STUDIES: 
| 
| 
| 
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LE. NO END OF WORRY SAVED BY USING COLLECTIONS OF MINERALS. 
be, STONE’S TIME-SAVING ROCKS, OR FOSSILS, 
For keeping in order all SPECIALITIES For the Use of Students, Science Teachers, Prospectors, &c., and to 


} 
LETTERS, PAPERS, PAMPHLETS, Music, &c. | Illustrate the leading Text-books, in Boxes, with Trays. 


Yoors § Sold by Stationers everywhere. Send postcard for Illustrated Catalogueto | 50 Specimens, 10s. 6d.; 100 do., 2ls.; 200 do., 42s. 
the manufacturers, New Price List of Minerals, Rocks, and Stratigraphical Series | 
HENRY STONE & SON, BANBURY. of Fossils, Post Free. 
. In a , Special Boxes, Files, and Cabinets made toorder for avariety of purposes, ROCK SECTIONS for the MICROSCOPE, from 1s. 6d. each, Post Free- 
eland, 


CATALOGUES GRATIS. | 


LIVI N G S PECI M N FOR ' CABINETS, HAMMERS, &c. 
arth — 4 THE MICROSCOPE. THOMAS D. RUSSELL, 


e— Across Volvox globator, and other Alga, Ameeba, Vorticella, Paramecium, 78 NEWGATE STREET, LONDON, E.C. 

he Annals Cordylophora, Floscularia campanulata, Stephanoceros, Eichornii, and other } 
untains, _— oll eee Te with Drawing, Price 1s. Living Crayfish and F. be BUTLE R, M.A. Oxon., Assoc. R. 8. Mines, | 
THOMAS BOLTON, NATURAL HISTORY AGENCY. | 
25 BALSALL HEATH ROAD, BIRMINGHAM. 158 BROMPTON ROAD, LONDON. | 

numerous Dealer in Rocks, Minerals, Fossils, and other Objects 

MARINE BIOLOGICAL ASSOCIATION of Scientific Interest. 4 
IN) : OF THE UNITED KINGDOM. NOW ON SALE :—The Contents of Three Collections of Fossils recently 
' THE LABORATORY, PLYMOUTH. acquired, including finely preserved examples of numerous Species from 


a . p Pie most of the Geological Formations, notably Fish from the Lower Lias, and 

The following animals can always be supplied, either living Mollusca from the Mountain Limestone, Chalk, Barton and Bracklesham 

S or preserved by the best methods :— Beds, Oligocene, and Crag ; also Gold in the Matrix from several localities, 

>. Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Aloy- Infusorial Earth from Talbot, Victoria ; Polished Agates, Labradorite, and H 

and sock onium ; Hormiphora (preserved) ; Leptoplana ; Lineus, Amphiporus ; Nereis, — Ornamental Minerals, and Gabbro, Troctolite, and Augite-Andesite | 
Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, Gammarus, rom Germany. Collections of Natural History Objects provided to order 


DESERY- Ligia, Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, Pectens, and sent on approval. | 
e * Aids Bugnia, Crisia, Pedicellina ; Holothuria, Asterias, Echinus; Ascidia, Salpa A few copies of Dr. Hume's “RESEARCHES ON THE UPPER | 
are given (preserved), Scyllium, Raia, &c., &c. CRETACEOUS ZONES” still on hand, Price 3s. each. Also THE | 
; not only For prices and more detailed lists apply to GLACIALISTS’ MAGAZINE, as issued, 6d. per copy. 

hor oughi Biological Laboratory, Plymouth. THE DIRECTOR. ; 


A JAMES R. GREGORY’S MUSEUM & STORES 


ks Mathematical Instrument Manufacturer to H.M. Government, Council 


of India, Science and Art Department, Admiralty, &c. WE L L-AUTHE NT ICAT ED §s P E Cc I MEN 5. ! 


Mathematical, Drawing, and Surveying Instruments 


al of every description The Cheapest, Best, and Largest Stock in London. 
» Of the Highest Quality and Finish, at most Moderate Prices. Latest arrivals.—Choice specimens from many localities, mostly from Old 
_ S x Illustvated Price List Post Free. Collections, Rare and Curious Precious Stones—cut. New Sections of Rocks. 


NT W. F. S. obtained the only Medal in the Great Exhibition of 1862 for CATALOGUES AND PRICE LISTS, POST FREE. 


Excellence of Construction of Mathematical Instruments, and the only Gop 
Mepat in the International Inventions Exhibition 1885 for Mathematical J A M E R. G G O R Y 


Work. Silver Medal, Architects’ Exhibition. 1886. 


Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.C. MUSEUM AND STORES, 
Be. ! 88 CHARLOTTE ST., FITZROY SQUARE, LONDON. 


TO SCIENCE LECTURERS. 
COMMIS. See Mr. HUGHES'S PATENT COMBINATION OPTICAL HOLLOWAY’S PILLS 
) LANTERN, used by late W. Lanr CarpenTER, Esq., Prof. Forses, &c. 


EW OF Miniature Triple Lantern constructed for B. J. MALDEN, Esq.; great 
New Microscope. Lanterns for Class CURE 
M.A., S&t emonstration. Magnificent Results. Docwra Triple, Prize Medal 
‘ Highest to the Institution, Dr. H. Biliousness, Sick Headache, Indigestion 
RATTAN GUINNESS, Madame ApDELINA Patti, &c. Patent Pamphengos ; 
Universal Lantern 4-inch Condensors, 4-wick and all Internal Complaints 
tendent of ortrait Combination front Lenses, 1 5s. 6a@., marvellous value. Science 
Kaleidoscope. Cheapest Lantern CAN BE TAKEN BY THE MOST DELICATE. 

RD, M.A. utfits in the World. Grandly Illustrated Catalogue, over 180 choice En- 

gravings, 6d.; Postage, 3d. List of 300 Lecture Sets, Science Subjects, Holloway’s Pills and Ointment may be obtained of 
on, M.D., Views, &c., 6d.; Postage, 2d. Pamphlets Free.—W. C. HUGHES, 

SPECIALIST, Brewster House, 82 Mortimer Road, Kingsland, N. all Medicine Vendors. 


“OPTIMUS” PHOTOGRAPHIC OUTFITS. 


ne EXTRA LONG FOCUS CAMERA. 
wc. ‘ta British Journal of Photography says:—‘‘The present model Rayment Camera is 
- among the very lightest of actually rigid cameras offered to the public. The rapidity of 
SE opening and closing is greatly facilitated by the additional arrangement for throwing the 
i i pinion out of gear from the rack. There is no curtailment of view when lenses of short 
S, S.W, 4 focus and wide angular aperture are in use. All movements necessary to the modern 
a scientific photographer are included in this compact instrument.” 
Including Rayment Camera, Three Double Dark Slides, ‘‘ Optimus” Rapid Rectilinear 
Lens, Instantaneous Shutter, Tripod Stand, Waterproof Case, complete— 
44 x 34 5x4 6 x 43 84 x 64 10 x 8 12 x 10 15 x 12 inches. 
£10 £11 £12 £15 £20 £25 £30 


ALD. 
PERKEN, SON & RAYMENT, oxrom LONDON. 


ED. 


Post Free ee 
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MESSRS. MACMILLAN & CO’S BOOKS 


FOR 


STUDENTS OF BOTANY. 


PRACTICAL BOTANY for BE- 


GINNERS. By Prof. F. O. BOWER, D.Sc., F.R.S., 
Author of ‘* A Course of Practical Instruction in Botany.” 
Globe 8vo. 35. 6d. 


A COURSE of PRACTICAL IN- 
STRUCTION in BOTANY. By F. O. BOWER, D.Sc., 
F.R.S., Regius Professor of Botany in the University of 


Glasgow. Crown 8vo. 10s. 6d. 
FIRST LESSONS in PRACTICAL 
BOTANY. By G. T. BETTANY, M.A., B.Sc., F.L.S., 


late Lecturer on Botany in Guy’s Hospital Medical School, 
sometime Examiner in Botany, Cambridge University 
Local Examinations. Pot 8vo. Is. 


By Sir J. D. Hooker, 
With Illustrations. Pot 8vo. 1s. 
[Sctence Primers. 


The STUDENT’S FLORA of the 


BRITISH ISLANDS. By Sir J. D. HOOKER, F.R.S. 
Third Edition. Globe 8vo. 10s. 6d. 


LESSONS in ELEMENTARY 
BOTANY. By DANIEL OLIVER, F.R.S. The Part 
on Systematic Botany based upon material left in manu- 
script by the late Prof. HENsLow. With numerous IIlustra- 
tions. Third Edition, Feap. 8vo. 4s. 6d. 


FIRST BOOK of INDIAN BOTANY. 


By DANIEL OLIVER, F.R.S. With numerous IIlustra- 
tions. Globe 8vo. 6s. 6d. 


SCIENTIFIC PAPERS of ASA GRAY. 
Selected by CHARLES SPRAGUE SARGENT. Vol. 
I. Reviews of Works on Botany and Related Subjects, 
1834-1887. Vol. II. Essays, Biographical Sketches, 
1841-1886. 8vo. 21s. 


GRAY’S BOTANICAL TEXT-BOOK 
(Sixth Edition). 

Vol. I. Structurat Borany: or Organography on the 
Basis of Morphology. To which is added The Principles of 
Taxonomy and Phytography, and a Glossary of Botanical 
Terms. By ASA GRAY. 8vo. Ios. 6d. 

Vol. II. PuHystotocicat Botany. I. Outlines of the 
History of Phenogamous Plants. II. Vegetable Physiology. 
By G. LINCOLN GOODALE, A.M., M.D., Professor of 
Botany in Harvard University. S8vo. 10s. 6d. 


BOTANY. 
F.RS. 


The PHYSIOLOGY of the CIRCULA-. 


TION IN PLANTS, IN THE LOWER ANIMALS, 
AND IN MAN. Being a course of lectures delivered at 
the Surgeons’ Hall to the President, Fellows, &c., of the 


Royal College of Surgeons of Edinburgh, in the summer of 
1872, by J. BELL 
trated by 150 Engravings on Wood. 


PETTIGREW, M.D., F.R.S. 
8vo. 125. 


Illus- 


The FERTILISATION of FLOWERS, 
By Prof. HERMANN MULLER. Translated and Edited 
by D’Arcy W. THompson, B.A., Scholar of Trinity Col- 
lege, Cambridge. With a Preface "by CHARLES Darwin, 
With Illustrations. Medium 8vo. 2Is. 


FLOWERS, FRUITS, and LEAVES, 
By Sir JOHN LUBBOCK, Bart., F.R.S. With numerous 
Illustrations. Crown 8vo. 45. 6d. 

[Nature Series. 


On BRITISH WILD FLOWERS, 


considered in Relation to Insects. With numerous IIlustra- 


tions. By Sir JOHN LUBBOCK, F. = 8vo, 
The COLOURS of FLOWERS, as 


Illustrated in the British Flora. By GRANT ALLEN, 
With Illustrations. Crown 8vo. 3s. 6d. 
[Mature Series. 


BRITISH FOREST TREES and their 


SYLVICULTURAL CHARACTERISTICS and 
TREATMENT. By JOHN NISBET, of the Indian 
Forest Service. Crown 8vo. 6s. net. 


| TIMBER and some of its DISEASES, 
By H. MARSHALL WARD, M.A., F.R.S., F.LS., 
late Fellow of Christ’s College, Cambridge ; ; Professor of 
Botany at the Royal Indian Engineering College, Cooper's 
Hill. With Illustrations. Crown 8vo. 6s. 
[Nature Serzes. 


_TEXT-BOOK of the DISEASES of 


TREES. By Professor R. HARTIG. 
Dr. W. SOMERVILLE, Professor of 
Forestry at Durham College of Science. 
by Prof. H. MARSHALL Warp, F.R.S. 
Illustrations. 8vo. 10s. net. 


TIMBER and TIMBER TREES, 
Native and Foreign. By THOMAS LASLETT, Timber 
Inspector to the Admiralty. New Edition. Revised by 
Prof. H. MARSHALL WARD, F.R.S. Crown 8vo. 8s. 6d. 


DISEASES of FIELD and GARDEN 
CROPS, chiefly such as are caused | Fungi. By 
WORTHINGTON G. SMITH, F.L.S., M.A.I., Member 
of the Scientific Committee, Horticultural Society. With 
143 Illustrations, Drawn and Engraved by the Author. 
Fcap. 8vo. 45. 6d. 


DICTIONARY of POPULAR 
NAMES of the PLANTS which FURNISH the 
NATURAL and ACQUIRED WANTS of MAN, in all 
MATTERS of DOMESTIC and GENERAL ECO- 
NOMY: their History, Products, and Uses. By JOHN 
SMITH, A.L.S., Author of ‘‘ Historia Filicum,” ‘‘ His- 
tory of Bible Plants,” &c., &c. Medium 8vo. 14s. 


SCIENCE PAPERS, chiefly Pharmaco- 
logical and Botanical. By DANIEL H is BURY, F.R.S. 
Edited with Memoir by Josep Ince, F.L.S., F.C.S. 
With Portrait. Medium 8vo. 145. 


Translated by 
Agriculture and 
With a Preface 
With numerous 


MACMILLAN AND CO., LONDON. 
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MACMILLAN AND CO’S NEW BOOKS. 


EVERSLEY SERIES. Hach Volume, 5s. 
THE COLLECTED WORKS OF THE LATE 


PROFESSOR HUXLEY, F.RS. 


IN NINE VOLUMES. 


Vol. 1. METHOD and RESULTS :—Autobiography—On the Advisableness of 
Improving Natural Knowledge—The Progress of Science—On the Physical 
Basis of Life—On Descartes’ “ Discourse Touching the Method of Using 
One’s Reason Rightly ”"—On the Hypothesis that Animals are Automata, and 
its History—Administrative Nihilism—On the Natural Inequality of Men— 
Natural Rights and Political Rights—Government: Anarchy or Regimentation. 


Vol. 22 DARWINIANA :—The Darwinian Hypothesis—The Origin of Species— 
Criticisms on the Origin of Species—The Genealogy of Animals—Mr. Darwin's 
Critics—Evolution in Biology—The Coming of Age of the Origin of Species— 
Charles Darwin—The Darwin Memorial—Obituary—Six Lectures to Working 
Men. 


. SCIENCE and EDUCATION ESSAYS :—Joseph Priestley—A_ Liberal 
Education, and Where to Find It—Scientific Education—Science and Culture 
—Universities, Actual and Ideal—On the Study of Biology—On Medical 
Education—Technical Education, &c. 


Vol. 4. SCIENCE and HEBREW TRADITION :—On the Method of Zadig— 
The Rise and Progress of Palzontology—The Interpreters of Genesis and the 
Interpreters of Nature—Mr. Gladstone and Genesis—The Lights of the Church 
and the Light of Science, &c. 


Vol. 5. SCIENCE and CHRISTIAN TRADITION :—Prologue—Scientific and 
Pseudo-Scientific Realism—An Episcopal Trilogy—The Value of Witness to 
the Miraculous—Possibilities and Impossibilities—Agnosticism—IIlustrations 
of Mr. Gladstone’s Controversial Methods, &c. 


Vol. 6. HUME with HELPS to the STUDY of BERKELEY. 


Vol.7. MAN’S PLACE in NATURE and other ANTHROPOLOGICAL 
ESSAYS. 


Vol. 8. DISCOURSES, BIOLOGICAL and GEOLOGICAL :—On a Piece of 
Chalk—The Problems of the Deep Sea—On Some of the Results of the 
Expedition of H.M.S. Challenger—Yeast—On the Formation of Coal—A 
Lobster; or the Study of Biology—Palzontology and the Doctrine of 
Evolution, &c. 


Vol. 9. EVOLUTION and ETHICS and other ESSAYS: Evolution and Ethics— 
Science and Morals—Capital, the Mother of Labour—Social Diseases and 
Worse Remedies. 
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AN IMPORTANT COLLECTION. OF: JOURNALS, PUBLICATIONS OF SOCIRTIES, 


FROM THE OF 
Prof. HENRY J. STEPHEN SMITH, Prof. J. C. ADAMS, Sir GEORGE PAGET, A. C. RANYARD, 


AND OTHER. EMINENT MEN, ON SALE BY. 


“MACMILLAN & BOWES, CAMBRIDGE. - 


ANNALES DE.CHEMIE ET DE PHY- 
SIQUE. .A complete set, comprising the First. Sertes, 96 
Vols. in 48, with 3 Vols. of Tables ; Second Series, 75 Vols. 
with Tables, 3 in,2 Vols.; 7Aérd Series, 69. Vols. , with 
2 Vols. ; Fourth Series, 30 Vols., with Table, 
1 Vol. ; Fifth Series, Vols. 1 to 30 (wanting May 1883, of 
Vol. 28). In all, 309 Volumes ; 274° bound into 224 half- 
calf, 35 vols. unbound. 1790 1883. 


ulneas, 
A Complete Set of the PHILOSOPHICAL | 


MAGAZINE from its commencement; comprising the 
First to the Fifth Series, Volume XXVII. 1798-1889. 
193 Volumes. The First and Second Series uniformly 
bound in calf, the rest in half-calf, uniform ; each series 
a marked. 4 good and perfect copy of thts valuable 
work. uineas. 

ROYAL 
SOPHICAL TRANSACTIONS, a¢ /arge, from 1768 to 
1891, and r892 (B), with Indices to Vols. 1 to 70, and 71 
to 110; 124 Vols. ; with the Transactions, 1665-1800, 
abridged by Hurron, SHAW, and PEARSON. 18 Vols. In 
all, -142 Vols.- 27-bound in calf, 23 in half-calf, 40 
half-parchment, '11 half-roan, 41 in published cloth. 100 
guineas. 
OvA Copy in sound condition. 

OF LONDON. PRO- 

from Vol. I. to LIII. (1893), uniformly 
bound in cloth. 14 guineas. 

JOURNAL of the CHEMICAL SOCIETY, 
New Series. Vols. I. to XLII. No. 2, 1863- February 
1883. 7 Vols. half-calf, the-rest unbound. 18 guineas. 


ANNALES de MATHEMATIQUES pures 
et Appliquées, redigé par J. D. GeRGONNE et J. E. 
THOMAS-LAVERNEDE. 22 Vols. in 8, Small ‘gto, half- 
bound, 1810-32. £45 

TORTOLINI’ S ANNALS. (1) Annali di scienze 
matematiche e fisiche, 8 Vols., 1850-7, half-bound. 
(2) Annali di matematica pura et applicata, 7 Vols. cloth, 
1858-65. Seres //., Vols. 1-10, 1867-82, cloth. £25. 

TRANSACTIONS of the CAMBRIDGE 
PHILOSOPHICAL SOCIETY. Complete from Vol. I. 
to XV. (1894), uniformly bound in half-calf. £25. 

PROCEEDINGS of the CAMBRIDGE 
PHILOSOPHICAL SOCIE from Vol. I. 
to VIL. 7 Vols., cloth. 1843 43 

QUARTERLY JOURNAL - ‘PURE and 
APPLIED MATHEMATICS, edited by J. J. SYLVESTER, 
N. M. FERRERS, and others. 
XVIIL.. 


1857 to 1882, uniformly bound in half-calf. £24. 


CAMBRIDGE MATHEMATICAL. 


JOU RNAL, edited by D. F. Grecory and R. L. Eutts. 
Complete in 4 Vols., cloth. 9 [1846]-1845. 6 guineas. 

CAMBRIDGE AND DUBLIN MATHE- 
MATICAL JOURNAL, edited by Sir Wm. THoMson 
{Lord KELVIN], and N. M.. FERRERS. Complete in 9 
Vols., cloth. 1846-54. 9 guineas. 

THE OXFORD, CAMBRIDGE, AND 
DUBLIN MESSENGER OF MATHEMATICS. Cem- 
fete in § Vols., cloth. 1862-71. 4 guineas. 

MESSENGER OF MATHEMATICS, New 
Series, edited by WHITWORTH, LEWIs, TAYLOR, PENDLE- 
BURY, GLAISHER. Complete from to XXIV. 
(1895), uniformly bound in cloth. £15 

MATHEMATICAL MONTHLY. edited by 
T. D, RUNKLE. Complete in 3 Vols., 4to, boards. Cam- 
bridge, Massachusetts, 1859-61. 38s. 


CIETY of LONDON. PHILO- 


Complete from Vol. 1. to | 


PROCEEDINGS ofthe LONDON MATHE- 
MATICAL SOCIETY. » Complete from Vol. I. to XXY. 
(1894), uniformly bound in cloth. uineas. 

MATHEMATICAL QUESTIONS, with 
their Solutions, reprinted from the. Zducational Times. 
Edited by W. J. C. MILLER. Vols. I. to LXII. (1895), in 
boards as issued. 13 guineas. 


‘TAYLOR'S SCIENTIFIC MEMOIRS, 


selected from the Transactions of Foreign Academies of 
Science and Learned Societies, and from Foreign Journals. 
The Complete Work: First Series, 5 Vols. half- calf, 1836- 
52. New Series: Natural History and Natural Philosophy, 
8 Parts. 5 guineas. 

ANNALS of the ASTRONOMICAL OB- 
SERVATORY of HARVARD COLLEGE, Vols. I. to 
XV. Part 1; XVI. to XXIII. Part 1; XXIV. to XXVI. 
Part 1; XXVIT; XXIX. to XXXL, and XL. 44 Volumes 
4to. 5 Vols. in 2, cloth, the rest as issued. 1855-93. £21. 

ATTI DELLA R. ACCADEMIA DEI 
LINCEI. ist Series, Vols. V III. and IX [1854-6], XXV. 
Sessione 1-6 [1871-2], XXVI. ; Sessione 2 and 8 [1873]. 
2nd Series, Vols. I. to III. Part 1; V. to VIII. [1873-7]. 
3rd Series: Transunti, 8 Vols. [1877-83], AZemorie, Scienze 
Matematiche, Fisiche, e Naturali, XIX. Vols. ; and Scienze 
Morali, &c., Vols. I.- VII. and IX. [1877-81]. 4¢h Series: 
Memorie Scienze Matematische, &c., V. Vols. [1884-8]; 

vendicont?, VII. Vols. [1884-91]. Serves, Kendiconti, 
Vol I. Fasc. 1¢ 2 [1892]. Also Annuario della R. 
Accademia, 1882-1892, 11 Vols. In covers as issued to 
Members. £21. 

MEMOIRS of the ROYAL ASTRONOM- 
ICAL SOCIETY of LONDON, Vols. 36 [1866-7] to 46 
[1880-1], 13 Parts 4to. 2 guineas. 

COMPTES RENDUS hebdomadaires de 
l’Académie des Sciences, Vols. IV. to XXIII , XXVI. to 
XXXIII., XLIL, XLII, XLV. to LXXXVII., XC., 
XCI. 28 Vols. half-calf, 12 in cloth, the rest unbound (4 
Tables, 2 Titles and 7 Numbers wanting). 10 guineas. 

TRANSACTIONS of the SOCIETY of 
ENGINEERS, from 1865 to 1890, in 26 Vols. cloth, 
1866-91. £5 10s. 

THE GENTLEMAN'S DIARY; or, Mathe- 
matical Repository. 1741 to 1840 (when it was amal- 
gamated with the Ladies’ Diary), 9 Vols. in sheep, others in 
numbers. 4 Complete Set. £5 10s. 

THE LADIES’ DIARY, 1720-1731, 1739-1840; 
and its continuation, The Ladies’ and Gentleman’s Diary, 
1841-67. In half-calf, sheep, and Numbers. £5 10s. 

JOURNAL de MATHEMATIQUES pures 
et appliqués, publié par Jos. LiouviLLe. First Series, 
complete in 20 Vols., bound into 9, half-calf. 9 guineas. 

ZEITSCHRIFT FUR MATHEMATIK 
UND PHYSIK, herausgegeben von O. SCHLOMILCH, E. 
KAHL, und M. Cantor. Vols. XXI. to XXXI. (1876-85). 
5 Vols., half-calf, the rest as issued. 4 guineas. 

COMMENTARII ACADEMIAE SCIENTI- 
ARUM IMPERIALIS PETROPOLITANAE., 14 Vols., 
1728-51. Novi Commentarii, Vols. 1 to 4, 1750-8. 18 
Vols. Small gto, calf. 4 guineas. 

MELANGES . MATHEMATIQUES ET 
ASTRONOMIQUES tirés bulletin physicomathe- 
matique de l’académie impériale des sciences de St. Péters- 
bourg. Vols. I. to V. 1849-1881. Half-calf. 2 guineas. 


(Zo be continued next week.) ; 
Also a large Collection of Pamphlets by various Scientific Writers, from the Library of the late Prof. H. J. S. Smrrx, of which 


we have a MS, Catalogue, which we can send on application. 


MACMILLAN & BOWES, CAMBRIDGE. 


Printed by Ricuarp CLay anv Sons, LimiTep, at 7 and & Bread Street Hill, Queen Victoria Street, in the City of London, and published by 
MACMILLAN AND Co., at 29 Bedford Street, London, W.C., and 66 Fifth Avenue, New York. —Tuurspay, July 11, 1895. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


‘* To the solid ground 
Of Nature trusts the mind which builds for aye.” —WoRDSWORTH. 


No. 1342, VOL. 52.] 


THURSDAY, JULY 18, 1895. 


[PRICE SIXPENCE 


Registered as a Newspaper at the General Post Office.] 


[All Rights are Reserved. 


NEWTON’S ELECTRIC LANTERNS. 


The ELECTRIC SCIENCE LANTERNS now in use at 
The Royal Society. | University College, London. 
The Royal Institutios of Great | University College, Liverpool. | 

Britain. he Govt. Electrical Engineering 
The Royal Dublin Society. College, Chatham. : 
The Chemical Society. The Govt. School of Practical 
The University of Oxford. } ience, Toronto. : 
The University of Cambridge. The Royal College of Science, 
The University of Dublin. South Kensington. ¥ 
The University of Glasgow. The Durham College of Science. 
The University of Ghent. Santa Clara College, Cal. _ 
The University of California. The Goldsmiths’ Co.'s Institute. 
The University of Wisconsin. The Norrkoping Technical School. 
McGill University. The New Schools of Science and 
St. Louis University. Art, Maidstone. 
Leland Stanford Jr. University. c., &c. 

Have been recently made for them by 


NEWTON & CO. 


Manufacturing Opticians to the Queen and the Government, 


3 FLEET STREET, LONDON. 


Illustrated Catalogue of Electric Lanterns, Projection Apparatus, and 
ides, ‘lamps. 

NEWTON’S PATENT TRIPLE ROTATING ELECTRIC 
LANTERN. 


The Author of “ Optical Projection” says of this Lantern :—‘‘ The most 
complete, convenient, and powerful instrument for scientific demonstration 
with which I am acquainted.” 

The Author of ‘‘ The Book of the Lantern” says :—‘‘ The most complete 
and perfect projection apparatus ever devised.” 


The Frena Camera 


PARTICULARS of this 

unique HAND-CAMERA 

may be had FREE on 
application to 


R. & J. BECK, 


Ltd., 


68 CORNHILL, 
1 LONDON, E.C. 


UP-To-DpATs 


BROWNING’S SPECTROSCOPES. 


The Student's Spec pe has a prism of extremely dense glass, of very 
superior workmanship ; the circle is divided, and reads with a vernier to 
single minutes ; the slit is furnished with a reflecting prism, by means of 
which two spectra can be shown in the field of view at the same time. The 
instrument will divide the D line in the Solar Spectrum, or the yellow Sodium 
lines distinctly. With aslight alteration of the adjustments, the instrument 
can be used for taking the refractive and dispersive powers of solids or 
liquids. The Student's Spectroscope is the best instrument for the Labora- 
tory and for all general work in Spectrum Analysis. 


PRICE, COMPLETE IN CABINET, £6 10s. Od. 
Illustrated Catalogue of Spectroscopes, post free. 


JOHN BROWNING, 63 STRAND, LONDON, W.C. 


NEGRETTI AND ZAMBRA, 


JORDAN'S (PATENT) SUNSHINE RECORDER. 


Latest and Most Perfect 
form. 


Price 
£5 15s. 6d. 


With a supply of Charts. 


NEGRETTI 


AND 


ZAMBRA, 


ScienTIFIC 
INSTRUMENT MAKERS 
TO THE QUEEN, 


38 HOLBORN VIADUCT. 
Branches :—45 Cornhill ; 
122 Regent St., London. 
Illustrated Description 

Post Free. 


NEGRETTI & ZAMBRA’S “Illustrated Catalogue,” 600 Pages, 
6d. 


1200 Engravings, Price 5s. 6. 
Telegraphic Address: ‘‘ Negretti, London.” 


Telephone No. 6583. 
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UNIVERSITY OF GLASGOW. 
LECTURE3HIP ON SURGERY AND CLINICAL SURGERY AT 
QUEEN MARGARET COLLEGE. 

The University Court of the University of Glasgow will shortly proceed 
to Appointa LECTURER on SURGERY and CLINICAL SUKGE#RY to 
— the Classes for Women Stu /ents in these subjects at Queen Margaret 
College. 

The salary attached to the Tectureship is £100 per Annum, and the 
appointmen will be for one year from October 1 neat. 

Candidates should lodge Twenty Copies of their Application and Testi- 
monials with the undersigned by Noon of TUESDAY, JULY 23, 1895. 

ALAN E. CLAPPERTON, 
Secretary of the Glasgow University Court, 
gt West Kegent Street, Glasgow. 


THE YORKSHIRE COLLEGE, LEEDS. 


DEPARTMENT OF CIVIL, MECHANICAL, AND ELECTRICAL 
ENGINEERING. 
The next Session will begin on TUESDAY, OCTOBER 8, 1895. 
Applications for Admission will be received up to Tuesday, October 1. 
The number of Students in the Engineering Department is limited to 60. A 
Preliminary Examination must be taken on entrance by those who have not 


recently passed some other approved examinations. The Courses comprise | 
Lectures, Instruction in Machine and Geometrical Drawing, and Experi- 


mental Work in the Engineering Laboratories. , 
Prospectus may be obtained from the ReG:sTRAk of the Yorkshire College 
Leeds. 


NORTHAMPTON INSTITUTE 
CLERKENWELL. 


The Governing Body of the NORTHAMPTON INSTITUTE are pre- 
ared to receive Applications for the Appointment of a PRINCIPAL. He 
will be directly responsible for the Organisation and Development of the 
Educational Work of the Institute, and will be expected himself to lecture 
in one ‘department. He will also have the general direction of the whole of 


the work of the Institute, including the Social and Recreative Department, | 


except that he will have no responsibility in connection with the keeping of 
accounts. The Stipend has been fixed at £600 per annum. 


he Duties and Remuneration in connection with the Appointment will | 


commence on January 1, 1895, but the Governing Body will require to avail 
themselves of the advice of the Principal with reference to the completion 
of the Institute and the Appointment of Teachers and Lecturers as from 
October 1 next. 


Application must be made on Forms, which can be obtained from the | 


undersigned (from whom further information respecting the Duties of the 
ffice can be obtained), and must be received at this Office not later than 


1o a.m. on the Morning of SEPTEMBER 14 next. Canvassing Members | 


of the Governing Body will be deemed a disqualification. 
J. J. LAMBERT, Clerk fem.). 
8 Dowgate Hill, Cannon Street, E.C., July 9, 1895. 


MASON COLLEGE, BIRMINGHAM. | 
PHYSICS DEPARTMENT. 
Professor: J. H. PovnrinG, Sc.D., F.R.S. 


APPOINTMENT OF ASSISTANT LECTURER AND 
DEMONSTRATOR. 


The Council invite applications, on or before August 31, 1895, for the | 
above Appointment, vacant in consequence of the election of Mr. Jon | 
Burke, B.A., Dub., to a Berkeley Fellowship in Owens College, Man- | 


“chester. 
The Duties of the Appointment will commence on October 1, 1895. 


Particulars of the Stipend, Conditions, and Duties, will be forwarded on | 
application to the undersigned, to whom all applications for the Appointment | 


should be sent. 


GEO. H. MORLEY. 


UNIVERSITY COLLEGE OF SOUTH 
WALES AND MONMOUTHSHIRE, 
CARDIFF. 


ENTRANCE SCHOLARSHIP AND EXHIBITION EXAMINA- 
TION, SEPTEMBER 1895. 


One Scholarship of £35, Four of £25, One of £20, Two of £15, Five Crad- 
dock Wells’ Exhibitions, Twelve Exhibitions to cover the cost of Tuition, 
Two Scholarships of £20 (open to Men Students who have resided in the 
County of Brecon during the past ten years), and a number of Free Student- 
ships in connection with the Counties of Glamorgan, Monmouth, and 
Cardiff, will be offered for competition at the Entrance Examination in 
September 1895. 


‘or information in réspect of the Glamorgan Free Studentships, apply to | 


Mr. Water Hoae, Pontypridd ; for those connected with the County of 
Monmouth, to Mr. Evan SMALL, County -Council Offices, Newport ; and 


for all further information and Prospectuses for College Scholarships and | 


Exhibitions, as well as Cardiff Free Studentships, apply to . 
J. A. JENKINS, B.A., Registrar. 
University College, Cardiff, July. t1, 1895. 


BREWERY SYNDICATE, LIMITED.—A 


few Shares for disposal. Profits, 15 per cent. guaranteed. List closes 


30th inst.—Apply to W. WrenrMore, 83 Bishopsgat: Street Without, | 


London. 


UNIVERSITY OF GLASGOW. 
EXAMINERSHIPS IN MEDICINE. 


The University Court of the University of Glasgow will shortly proceed to 
appoint TWO EXAMINERS for DEGREES in MEDICINE to Examine 
in CHEMISTRY and MATERIA MEDICA respectively. 

The appointment will in each case last till December 31, 1898. 

Candidates should lodge twenty printed copies of their applications and 
testimonials with the undersigned on or before Thursday, July 25, 1895. 
ALAN E. CLAPPERTON, 
of the Glasgow University Court, 
est Regent Street, Glasgow. 


UNIVERSITY COLLEGE, DUNDEE. 
HARRIS CHAIR OF PHYSICS. 

The Council of this College will shorily proceed to Appoint a PRO. 
FESSOR to occupy the above Chair, which has been newly instituted by the 
Trustees of the Harris Bequest. The Salary has been fixed at £400 per 
annum, with a Share of the Fees. 

The Successtul Candidate will be required to enter upon his Duties on 


Applications, accompanied by Thirty Copies of Testimonials, should be 
sent to the Undersigned not later than 


YEDNESDAY, AUGUST a1. 
R. N. KERR, Secretary. 


“UNIVERSITY COLLEGE OF NORTH 
WALES, BANGOR. 
ENGINEERING. 


Prof. A. GRAY will begin, in OCTOBER next, a Systematic COURSE 
of INSTRUCT!ON in Electrical Measurement and 
The Physical Laboratory is fully equipped with a Compound Steam Engine, 
Dynamos, Transformer, Secondary Battery, and th- most approved modem 
Measuring Instruments for all Branches of Electrical Engineering. Labora. 
tory Fees at the rate of £1 1s. per Term for six hours per week. Composition 
Fee for all College Lectures for the Session, £10. 

Applications for Calen 


ELECTRICAL 


dar, Prospectus, and general information to be 


J. E. LLOYD, M.A., Secretary and Registrar. 


VICTORIA INSTITUTE. 
3. G. STOKES, Bart, F.R.S. (the 
UAL ADDRESS on THURSDAY, JULY 2s, at half-past four 
o'clock, at the Society of Arts House. 


President), will deliver the 


F. PETRIE, Hon. Sec. 
Victoria Institute's House, $ Adelphi Terrace, London, W.C. 


UNIVERSITY COLLEGE OF SOUTH 
WALES AND MONMOUTHSHIRE, 


APPOINTMENT OF ASSISTANT LECTURER AND 
DEMONSTRATOR IN ENGINEERING. 

Applications are invited for the Post of ASSISTANT LECTURER and 
DEMONSTRATOR in ENGINEERING in the above College. _ 

Candidates should state their Age, and send 70 Copies of Application and 
Testimonials on or before AUGUST 31, 1895, to the undersigned, 
whom particulars of the Duties and Salary may be obtained. 

J. A. JENKINS, B.A., Registrar and Secretary. 
University College, Cardiff, July 15, 1895. 


CITY AND GUILDS OF LONDON 
INSTITUTE. 
Presipent.—H.R.H. THE PRINCE OF WALES, K.G. 
SESSION 1895-96. 
The Courses of Instruction in Engineering and Chemistry at the Institutes 
Colleges commence in October, and cover a period of two to three years. 
| The Matriculation Examination of the Central Technical College will be 
held on September 17th to 20th, and the Entrance Examination of the Day 
| Department of the Technical College, Finsbury, on September 17th. 


CITY AND GUILDS CENTRAL TECHNICAL COLLEGE 


(Exhibition Road, S.W.), a College for higher Technical Instruction for 
students not under 16 years of age preparing to become Civil, Mechanical or 
Electrical Engineers, Chemical and other Manufacturers, a 
he Matriculation Examination will be held on Septem 
and the new Session will commence on October tst. 
Professors :—O. Henrici, LL.D., F.R.S, (Mathematics),!W. C. 
F.R.S., M.I.C.E. (Civil and Mechanical Engineering), W. E. Ayrton, 
(Physics and Electrical Engineering), H. 


Armstrong, Ph.D., 


CITY AND GUILDS TECHNICAL COLLEGE, FINSBURY : 
(Leonard Street, City Road, E.C.). The DAY DEPARTMENT provide’ 
| Courses of Intermediate Instruction for Students not under 14 years of age, 
preparing to enter Mechanical or Electrical Engineering, and Chemica 
The Entrance Examination will be held on September 17th, and the new 
ence on October rst. , 

Professors :—S. P. Thompson, D.Sc., F.R.S. (Electrical 
| J. Perry, D.Sc., F.R.S. (Mechanical Engineering), R. Me 


JOHN WATNEY, Hon. Secretary- 
City and Guilds of London Institute, ‘ 
Gresham College, Basinghall Street E.C. 


Session will comm 
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UNIVERSITY COLLEGE, BRISTOL. 


CHEMICAL DEPARTMENT. 
Professor—SYDNEY YOUNG, D.Sc., F.R.S. 
Lecturer—ARTHUR RICHARDSON, Ph.D. 

The SESSION 1895-96 begins on October 3rd. Lectures on Inorganic, 


Organic, and Advanced Chemistry will be delivered during the Session. | 
The Laboratories are fitted with the most recent improvements for the study | 


of Practical Chemistry in all its branches. In the Evening, Lectures on 
Inorganic Chemistry, at reduced fees, are delivered. Several Scholarships 
are tenable at the College. 

CALENDAR, containing full information, price 1/- (by Post 1/3). 

For prospectus and further particulars apply to JAMES RAFTER, Secretary. 


OWENS COLLEGE, VICTORIA 
UNIVERSITY, MANCHESTER. 
CHEMISTRY COURSE. 

Full Particulars of this Course, qualifying for the VICTORIA UNI- 
VERSITY DEGREES with Honours in Chemistry and for Higher 
Technical Courses in Inorganic and Organic Chemistry, will be forwarded on 
application. 

The Session Commences OCTOBER 1. 

H. W. HOLDER, M.A., Registrar. 


TO LECTURE SOCIETIES, INSTITU- 
TIONS, &c.—Mr. ERIC STUART BRUCE, M.A. Oxon, F.R. Met. 
Soc., can accept Engagements for his attractive and highly successful 
POPULAR SCIENCE LECTURES, illustrated by Novel and 
Brilliant Experiments. For Prospectus and Terms, apply to E. Bruce, 
Esq., 19 Campden House Road, pee oor London, W. 


ASTRONOMICAL ASSISTANT.—The 


Post of Assistant to the Professor of Astronomy in the University of 
Dublin at Dunsink Observatory, will be VacANT next SEPTEMBER. The 


Salary is £200 per annum, with a Residence in the Observatory | 
Grounds. Applications, with Copies of Testimonials, should be sent to | 


Prof. ARTHUR A. Rampaut, Sc.D., F.R.A.S., Dunsink Observatory, 
Co. Dublin, on or before August 15. 


Gentleman, B.Sc. (Honours, Chemistry), de- 
sires Engagement as TUTOR and COMPANION. Free during 
August and September.—Address, ‘‘ H.,” Nature Office, 29 Bedford 
Street, Covent Garden, W.C. 


LECTURER ON PHYSIOLOGY. 
LONDON HOSPITAL MEDICAL 
COLLEGE. 


The College Board is prepared to receive applications for the Post of Joint 
Lecturer on Physiology. Salary £150 a year and a proportion of the Fees 
paid for Classes. Not less than £250 in all. 

Applications, with Copies of Testimonials, to be sent on or before July 20 
to the undersigned, from whom further particulars may be obtained. 

MUNRO SCOTT, Warden. 

London Hospital Medical Coilege, Mile End, E. 


OPTICAL & SCIENTIFIC INSTRUMENTS. 


Spectrometers, Spectroscopes, Goniometers, Cathetometers, Optical 
Benches, &c., &c. Instruments for special purposes constructed to Clients’ 
own designs. Prices moderate. 


W. WILSON (formerly Foreman at Messrs. ELLIOTT Bros.), 
56 Crogsland Road, Chalk Farm, London, N.W. 


MANUFACTURER OF 
ELECTRICAL & PHYSICAL 
INSTRUMENTS, 
44 Hatton Garden, London. 


Catalogues Free. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


haploments of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis, China, Lacquer, Gongs, Shells, and other Curios. 


BEST RAPER’S INK (DICHROIC) 


BLACK 
INK 
KNOWN In Jars, 6d.,;1s., & 2s. eaeh.: 


Can be obtained in London, through Messrs» BarcLay- & Sons} Farringdon 
Street; W. Epwarps, Old Change; F. Newnery & «Sos; Newgate 
Street ; and to be had of all Stationers. 


BEWLEY & DRAPER.(Limited), Dupling 


When this Ink is used writing 
becomes a pleasure, 


May be had from all Stationers. 


COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


For the Use of Students, Science Teachers, Prospectors, &c., and to 
Illustrate the leading Text-books, in Boxes, with Trays. 
50 Specimens, 10s. 6d.; 100 do., 2is.; 200 do., 42s. 
New Price List of Minerals, Rocks, and Stratigraphical Series 
of Fossils, Post Free. 
| ROCK SECTIONS for the MICROSCOPE, from rs. 6d. each, Post Free. 
ATALOGUES GRATIS. 
CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &c. 


always in stock. 
THOMAS D. USSELL, 


78 NEWGATE STREET, LONDON, E.C. 
F. H. BUTLER, ™.A. Oxon., Assoc. R. 8. Mines, 


NATURAL HISTORY AGENCY. 

158 BROMPTON ROAD, LONDON. . 
Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 

NOW ON SALE :—The Contents of Three Collections of Fossils recently 
acquired, including finely preserved examples of numerous Species from 
most of the Geological Formations, notably Fish from the Lower Lias, and 
Mollusca from the Mountain Limestone, Chalk, Barton and Brackleshani 
Beds, Oligocene, and Crag ; also Gold in the Matrix from several localities, 
Infusorial Earth from Talbot, Victoria; Polished Agates, Labradorite, and 
other Ornamental Minerals, and Gabbro, Troctolite, and Augite-Andesite 
from Germany. Collections of Natural History Objects provided to order 

and sent on approval. ° 

A few copies of Dr. Hume's “RESEARCHES ON THE UPPER 
CRETACEOUS ZONES” still on hand, Price 3s. each. Also THE 
GLACIALISTS’ MAGAZINE, as issued, 6¢. per copy. 


MINERAL COLLECTIONS & SPECIMENS. 
JAMES R. GREGORY'S MUSEUM & STORES: 


WELL-AUTHENTICATED SPECIMENS. 
The Cheapest, Best, and Largest Stock in London. 


| _ Latest arrivals.—Choice specimens from many localities, mostly from Old 
| Collections, Rare and Curious Precious Stones—cut. New Sections of Rocks. 
CATALOGUES AND PRICE LISTS, POST FREE. 


JAMES R. GREGORY’S 
MUSEUM AND STORES, _. 
88 CHARLOTTE ST., FITZROY SQUARE, LONDON. 


—~ 


STANLEY 


LLP LP 


Mathematical Instrument Manufacturer to H.M. Government, Council 
of India, Science and Art Department, Admiralty, &c. 
Mathematical, Drawing, and Surveying Instruments 
of every description 
Of the Highest Quality and Finish, at most Moderate Prices. 
Illustrated Price List Post Free. 

W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only GoLp 
MeEpat in the International Inventions Exhibition 1885 for Mathematical 

Work. Silver Medal, Architects’ Exhibition. 1886. 
Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.C, 


TO SCIENCE LECTURERS. 


.See Mr. HUGHES'S PATENT COMBINATION OPTICAL 
LANTERN, used by late W. Lant Carpenter, Esq., Prof. Forses, &c. 
Miniature Triple Lantern constructed for B. J. MAtpEN, Esq. ; great 
success. New Oxyhydrogen Microscope. Science Lanterns for Class 
Demonstration. Magnificent Results. Docwra Triple, Prize Medal, 
Highest Award. Supplied to the Royal Polytechnic Institution, Dr. H. 
GraTTAn GUINNESS, Madame ApE.LINA Patti, &c: Patent Pamphengos 
Science Lanterns. The Universal Lantern 4-inch Condensors, 4-wick Lamp, 
Portrait Combination front Lenses, £1 5s. 6a., marvellous value. Science 
Lecture Sets. Novelties: The Lantern Kaleidoscope. Cheapest Lantern 
Outfits in the World. Grandly Illustrated Catalogue, over 180 choice En- 
ravings, 6d.; Postage, 3d. List of 300 Lecture Sets, Science Subjects, . 
iews, &c., 6d.; Postage, 2d. Pamphlets Free.—W. C. HUGHES, 
SPECIALIST, Brewster House, 82 Mortimer Road, Kingsland, N. 


HOLLOWAY’S OINTMENT. 


CURES 


‘Gout, Rheumatism, Lumbago, Sciatica, 


| Cuts, Bruises, Sprains. &c. 
_ INVALUABLE FOR ALL SKIN DISEASES. 


Holloway's Ointment and Pills may be obtained of 
| Medicine Vendors. 
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J.& A. CHURCHILL, 
PUBLISHERS. 


A MANUAL OF BOTANY, By]. Reynolds 
GREEN, F.R.S., Sc.D., Professor of Botany to the Pharmaceutical 
Society; Examiner in Botany to the Universities of London and 
Glasgow. 2 Vols., Crown 8v 


0. 
Vol. I. MORPHOLOGY AND ANATOMY. With 778 Illustrations, 


7s. 6d. 
Vol. II. CLASSIFICATION AND VEGETABLE PHYSIOLOGY 
«(in the press). 


PRACTICAL CHEMISTRY AND QUALI- 
TATIVE ANALYSIS: Speciaily adapted for Colleges and Schools. 
By FRANK CLOWES, D.Sc., Professor of Chemistry in University 
College, Nottingham. Sixth Edition, with 84 Engravings, Post 8vo, 
8s. 6d. 


ELEMENTARY QUALITATIVE ANA- 
LYSIS: suitable for Organised Science Schools. By FRANK 
CLOWES, D.Sc.Lond., Professor of Chemistry in University College, 
Nottingham, and J. BERNARD COLEMAN, Senior Demonstrator 
of Chemistry in University College, Nottingham. With Engravings, 
Post 8vo, 2s. 


VALENTIN’S QUALITATIVE ANA- 
LYSIS. Edited oy Dr. W. R. HODGKINSON, F.R.S.E., Professor of 
Chemistry and Physics in the Royal Military Academy and Artillery 
College, Woolwich. Eighth Edition, Revised and Enlarged, 8s. 6d. 


BLOXAM’S CHEMISTRY, INORGANIC 
AND ORGANIC, with Experiments. Re-written and Revised by 
oo MILLAR THOMSON, Professor of Chemistry, King’s 
ollege, London, and ARTHUR G. BLOXAM, Head of the Chem- 
istry Department, The Goldsmiths’ Institute, New Cross, London. 
Eighth Edition, with 281 Engravings, 8vo, 18s. 6d. 


BLOXAM’S LABORATORY TEACHING: 
Or, Progressive Exercises in Practical Chemistry. Edited by ARTHUR 
G. BLOXAM, Head of the Chemistry Department, The Goldsmiths’ 
Institute, London. Sixth Edition, Revised and much Enlarged, with 
80 Woodcuts, Crown 8vo, 6s. 6d. 


Loxpox : 
Jj. & A. CHURCHILL, 11 NEw BURLINGTON STREET. 


Pp. xii., 592, Index (20 pp.), Large 8vo, 10s. 6d. 


NATURE zxsvs NATURAL SELECTION. 
AN ESSAY ON ORGANIC EVOLUTION. 
By CHARLES CLEMENT COE. 


EXTRACT FROM THE First Review.—‘In this remarkable work, it is 
impossible not to be struck by the comprehensive learning, the rigid grasp of 
facts, and the wide reading of the author. . . . As astatement of the whole 

- question of evolution it is perhaps the best book in existence, and it forms a 
most useful introduction to the literature of that vast subject. . . . The book 
will remain a monument of philosophical acumen and splendid industry.”— 

Christian Life, July 29. 


SWAN SONNENSCHEIN & CO., LONDON. 


NEW BOOK BY THE LATE MR. G. J. ROMANES. 
Just Published, Crown 8vo, 4s. 6d. 


MIND AND MOTION AND MONISM. 


BY THE LATE . 
‘GEORGE JOHN ROMANES, M.A.,LL.D.,F.R.S. 
LONDON: LONGMANS, GREEN, & CO. 


CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 
LIMITED. 


St. Tibb’s Row, Cambridge. 
NOW READY. 

Appendix to Descriptive List of Physical and Physiological Instruments, 
+containing many new and improved forms of Apparatus designed and manu- 
factured by the Company since June 1892, including BIFILAR PEN- 
DULUM for measuring Earth Tremors, YULE’S HARMONIC 
ANALYSER, and PLATINUM PYROMETERS for Scientific and 
Commercial purposes. 

Post Free on Application. 


MANUFACTURERS OF IMPROVED MICROTOMES AND 
ACCESSORIES FOR SECTION CUTTING. 


‘Seismographs for automatically recording some of the Phenomena 
-of Earthquakes, as supplied to many of the leading Observatories. 


‘Scientific Apparatus designed and manufactured for 
special purposes. 
Address all communications: ; 
“*Instrument Company, Ltd., Cambridge.”’ 


New and Attractive Work by Prof. COLE. 
Now Ready. In Handsome Cloth. Price 8s. 6d. 


OPEN-AIR STUDIES: 


An Introduction to Geology Out-of- Doors. 


By GRENVILLE A. J. COLE, M.R.1LA., F.G.S. 
Professor of Geology in the Royal College of Science for Ireland, 


With full-page Illustrations from Photographs. 


GENERAL CONTENTS :—The Materials of the Earth—A 
Mountain Hollow—Down the Valley—Along the Shore—Across 
the Plains—Dead Volcanoes—A Granite Highland—The Annals 
of the Earth—The Surrey Hills—The Folds of the Mountains, 


By the same Author. 


SECOND EpITION, Revised. Cloth, tos. 6d¢. With numerous 
Illustrations. 


PRACTICAL GEOLOGY (AIDS IN): 
WITH A SECTION ON FOSSILS. 
By Prof. GRENVILLE A. J. COLE, F.G.S. 


‘* Prof. Cole treats of the examination of minerals and rocks 
in a way that has never been attempted before. . . . DEsERv- 
ING OF THE HIGHEST PRAISE. Here, indeed, are ‘ Aids’ 
INNUMERABLE AND INVALUABLE. All the directions are given 
with the utmost clearness and precision. Prof. Cole is not only 
an accomplished Petrologist, he is evidently also a thoroughly 
sympathetic teacher, and seems to know intuitively what are 
stumbling-blocks to learners—a rare and priceless quality.”— 
Atheneum. 


London: CHARLES GRIFFIN & CO., Ltd., 
Exeter Street, Strand. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox globator, and other Alga, Ameeba, Vorticella, Paramecium, 
Cordylophora, Floscularia campanulata, Stephanoceros, Eichornii, and other 
Pond Life. Specimen Tube, with Drawing, Price rs. Living Crayfish and 
other Types for Dissection. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 
The following animals can always be supplied, either living 
or preserved by the best methods :— : 
Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Comstolin, Aloy- 
onium ; Hormiphora (preserved) ; Leptoplana ; Lineus, Amphiporus ; Nereis, 
Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, Gammarus, 
Ligia, Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, Pecteas, 
Bugula, Crisia, Pedicellina ; Holothuria, Asterias, Echinus ; Ascidia, 
(preserved), Scyllium, Raia, &c., &c. 
For prices and more detailed lists apply to 
Biological Laboratory, Plymouth. THE DIRECTOR. 
NO END OF WORRY SAVED BY USING 


STONE’S TIME-SAVING 
For keeping in order all SPECIALITIES 


LETTERS, PAPERS, PAMPHLETS, Music, &c. 
Sold by Stationers everywhere. Send postcard for Illustrated Catalogue! 
the manufacturers, 


HENRY STONE & SON, BANBURY. 
Special Boxes, Files, and Cabinets made to order for avariety of | 
PHCENIX FIRE OFFICE, 
19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.¥. 
ESTABLISHED 1782. 
MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 
Secretaries—W. C. MACDONALD and F. B. MACDONALD. 
LOSSES PAID OVER £20,000,000. 
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MESSRS. MACMILLAN & CO’S BOOKS 


FOR 


STUDENTS OF EVOLUTION. 


SOCIAL EVOLUTION. By Benjamin 


KIDD. Eleventh Thousand. Crown 8vo. 5s. net. 


EVOLUTION AND MAN’S PLACE 
IN NATURE. By HENRY CALDERWOOD, LL.D., 
Professor of ange Philosophy, University of Edinburgh. 
Crown 8vo. 


THE RELATIONS OF MIND AND 
BRAIN. By H. CALDERWOOD, LL.D., 
Third Edition. 8vo. 8s. 


MATERIALS FOR THE STUDY 


OF VARIATION. Treated with Especial Regard to 
Discontinuity in the Origin of Species. By WILLIAM 
BATESON, M.A., Fellow of St. John’s College, Cam- 
bridge. 8vo. 215. net. 


A THEORY OF DEVELOPMENT 
AND HEREDITY. By HENRY B. ORR, Ph.D., Pro- 
fessor at the Tulane University of Louisiana. Crown 8vo, 


6s. net. 

ORGANIC EVOLUTION AS THE 
RESULT OF THE INHERITANCE OF ACQUIRED 
CHARACTERS ACCORDING TO THE LAWS OF 
ORGANIC GROWTH. By Dr. G. H. THEODOR 
EIMER, Professor of Zoology and Comparative Anatomy 
in Tiibingen. Translated by J. T. CUNNINGHAM, 
M.A., F.R.S.E., late Fellow of University College, 
Oxford. 8vo. 12s. 6d. 


THE EVOLUTION OF INDUSTRY. 
By HENRY DYER, C.E,, M.A., D.Sc., Honorary Prin- 
cipal Imperial College of Engineering, Japan; Life 
Governor, Glasgow and West of Scotland Technical Col- 
lege ; Member of the Institution of Naval Architects, &c. 
Svo. 10s. 

A. R. WALLACE, F.R.S. 


DARWIN! ISM : an Exposition of the 


Theory of Natural Selection, with Some of its Applications. 
With Maps and Illustrations. Extra Crown 8vo. 9s. 


NATURAL SELECTION AND 
TROPICAL NATURE. Essays on Descriptive and 
Theoretical Biology. Extra Crown 8vo. 6s. 


ISLAND LIFE;; or the Phenomena and 


Causes of Insular Faunas and Floras. Including a Revision 
and Attempted Solution of the Problem of Geological 
Climates. With ——— and Maps. Second Edition. 
Extra Crown 8vo. 


THE GEOGRAPHICAL DISTRIBU- 
TION OF ANIMALS; with a Study of the Relations of 
Living and Extinct Faunas as Elucidating the Past Changes 
of the Earth’s Surface. With Maps and Illustrations. In 
Two Vols. Medium 8vo, 42s. 

By T., H. HUXLEY, F.R.S. 


METHOD AND RESULTS. Globe 


8vo. 


MAN’S PLACE IN NATURE: and 


other Anthropological Essays. Globe 8vo. 5s. 


CHARLES DARWIN. Memorial 
Notices reprinted from Nature. By THOMAS H., 
HUXLEY, F.R.S.; G. J. ROMANES, F.R.S.; Sir 
ARCHIBALD GEIKIE, F.R.S.; and W. T, DYER, 
F.R.S. Crown 8vo. 2s. "6d. [Nature Series. 


THE SCIENTIFIC EVIDENCES 
OF ORGANIC EVOLUTION. By GEORGE J. 
ROMANES, M.A., LL.D., F.R.S. Crown 8vo. 2s, 6d. 

[Nature Series. 

ARE THE EFFECTS OF USE 
AND DISUSE INHERITED? An Examination of the 
View held by Spencer and Darwin. By WM. P. BALL. 
Crown 8vo. 35. 6d. [Nature Series. 


THE COLOURS OF FLOWERS as 
Illustrated in the British Flora. By GRANT ALLEN, 
With Illustrations. Crown 8vo. 35. 6d. 

[Nature Series. 


MACMILLAN AND CO., LONDON. 


NOTICE. — Advertisements and business letters ‘for 
NATURE should be addressed to the Publishers ; 
Editorial communications to the Editor. T he 
— address of NATURE is “ PHUSIS,” 


LONDON. 

Three Linesin Column ....... 
One Eighth Page, or Quarter Column . 0 18 6 
Quarter Page, or Half aColumn . .. 115 0 
Half a Page, ora Column ...... 3 5 0 
660 


SUBSCRIPTIONS TO “NATURE.” | 


& 
Half-yearly. . .... o114 6 

To ALL PLACES ABROAD :— 

Quarterly ..... ° ° 


Money Orders payable to MACMILLAN & CO. 
OFFICE: 29 BEDFORD STREET TRAND, W.C. 


“OPTIMUS ” 


£10 £11 


improved PHOTOGRAPHIC OUTFITS. 


EXTRA LONG FOCUS CAMERA. 

British Journal of Photography says: 

among the very lightest of actually rigid cameras offered to the public. The rapidity of 

opening and closing is greatly facilitated by the additional arrangement for throwing the 

pinion out of gear from the rack. There is no curtailment of view when lenses of short 

focus and wide angular aperture are in use. All movements necessary to the modern 

scientific photographer are included in this compact instrument.” 
Including Rayment Camera, Three Double Dark Slides, ‘‘ Optimus” Rapid Rectilinear 
Lens, Instantaneous Shutter, Tripod Stand, Waterproof Case, complete— 
6) x 43 
£12 £15 £20 £25 


PERKEN, SON & RAYMENT, 


—‘The present model Rayment Camera is 


84 x 64 10 x 8 12 x 10 


99 HATTON GARDEN, 
141 OXFORD STREET, 


LONDON. 
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MESSRS. MACMILLAN & Co. s BOOKS 


FOR 


STUDENTS OF PHYSIOGRAPHY, GEOLOGY, & MINERALOGY, 


PHYSIOGRAPHY: an Introduction to the Study of Nature. With Illustrations and 


Coloured Plates. By T. H. HUXLEY, F.R.S. Crown 8vo. 6s. 


OUTLINES OF PHYSIOGRAPHY—THE MOVEMENTS OF THE 
EARTH. ‘By J. NORMAN LOCKYER, C.B., F.R.S. Crown 8vo. Sewed. Is. 6d. 


SHORT STUDIES IN NATURE KNOWLEDGE. An Introduction to the 
Science of Physiography. By WILLIAM GEE, Certificated Teacher of the Education ~~ and of the Science and 
Art Department. Assistant Lecturer Manchester Field Naturalists’ Society. Crown 8vo. 35. 6d. 


** For boys in the upper standards of our elementary schools, this forms an ideal reading book. It is simply worded, it is not 
too full of details, contains numerous illustrations, and is likely to create and foster a love of natural knowledge. The —_ is 
intended to be used as an introduction to Physiography, and it covers the ground usually understood to belong to that Science.” 
NATURE. 


SOME BOOKS BY SIR ARCHIBALD GEIKIE, . F.R.S. 


ELEMENTARY LESSONS IN PHYSICAL GEOGRAPHY. | Illustrated with 


Woodcuts and Ten Plates. Foolscap 8vo. 45. 6d. 


QUESTIONS ON GEIKIE’S ELEMENTARY PHYSICAL GEOGRAPHY. 


For the use of Schools. Foolscap 8vo. Is. 6d. 


PHYSICAL GEOGRAPHY. With Illustrations. Pott 8vo. ts. [Scéence 
TEXT-BOOK OF GEOLOGY. With lllustrations. Third Edition. Revised and 


Enlarged. Medium 8vo. 28s. 


CLASS-BOOK OF GEOLOGY. | Illustrated with Woodcuts. Second Edition. 


Crown 8vo. 45. 6d. 


GEOLOGY. With Illustrations. Pott 8vo. rs. [Science Primers. 


Box OF GEOLOGICAL SPECIMENS TO ILLUSTRATE GEIKIE’S PRIMER OF GEOLOGY, I0s. 6d. 


COLLECTED PAPERS ON SOME CONTROVERTED QUESTIONS OF 
GEOLOGY. By JOSEPH PRESTWICH, D.C.L. (Oxon.), F.R.S., F.G.S. 8vo. 10s. net. 


ON CERTAIN PHENOMENA BELONGING TO THE LAST GEO- 


LOGICAL PERIOD, AND ON THEIR BEARING UPON THE TRADITION OF THE FLOOD. By 
JOSEPH PRESTWICH, D.C.L. (Oxon.), F.R.S., F.G.S., &c. 8vo. 25. 6d. net. 


TABLES FOR THE DETERMINATION OF THE ROCK-FORMING 
MINERALS. Compiled by F. LOEWINSON-LESSING, Professor of Geology at the University of Dorpat. Translated from 
the Russian by J. W. GreGory, B.Sc., F.G.S., of the British Museum (Natural History), with a chapter on the’ Petro- 
logical Microscope by Professor G. A. J. CoLe, M.R.I.A., F.G.S. Super Royal 8vo. 4s. 6d. net. 


PHYSICS OF THE EARTH'S CRUST. By the Rev. Osmonp Fisuer, M.A., 


F.G.S., Rector of Harlton, Hon. Fellow of King’s College, London, and late Fellow and Tutor of Jesus College, Cambridge. 
Second’ Edition, altered and enlarged. 8vo. 12s. 


ECONOMIC GEOLOGY OF THE UNITED STATES. With Briefer 


i. Mention of Foreign Mineral Products. By RALPH S. TARR, B.S., F.G.S.A., Assistant Professor of Geology at Cornell 
University Svo. 16s. net. 


MICROSCOPICAL PHYSIOGRAPHY OF THE ROCK - MAKING 
aie ia. MINERALS. An ‘Aid to the Microscopical Study of Rocks. By H. ROSENBUSCH.  Traislated: and: abridged for 
aj 4 use in Schools and Colleges by JoserpH P. IDpDINGs. Iilustrated by 121 Woodcuts and 26 Plates of Photomicrographs. 


8vo. 245. 
| ELEMENTS OF CRYSTALLOGRAPHY FOR STUDENTS OF GHEM- 


ISTRY, PHYSICS, AND MINERALOGY. By GEO. HUNTINGDON WILLIAMS, Ph.D., Assistant’ Professor in 
~ the Johns Hopkins University. Crown 8vo. 6s. . 


MACMILLAN AND CO., LONDON. 
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Crown 8vo. 


POPULAR LECTURES and AD- 
DRESSES. 
By Lord KELVIN, P.R.S. In Three Vols. 


Vol. I. THE CONSTITUTION OF MATTER. 
Second Edition. 7s. 6d. 

Vol. Il. GEOLOGY AND GENERAL PHYSICS. 
75. Od. 

Vol. IIL. 


HOW to DRAW aSTRAIGHT LINE: 
a LECTURE on LINKAGES. 


By A. B. KEMPE, F.R.S._ Illustrated. 1s. 6d. 


On LIGHT. 


The Burnett Lectures. By Sir GEORGE GABRIEL 
STOKES, F.R.S. Three Courses. I. ON THE NATURE 


PAPERS ON NAVIGATION. 7s. 6d. 


or Licut. II. On Licut As A MEANS OF INVESTIGA- 
rion. UI. On BenericiAL EFrrects LIGHT. 
7s. 6a. 

LIGHT: a SERIES of SIMPLE, 


ENTERTAINING, and USEFUL 
EXPERIMENTS. 


By A. M. MAYER and C. BARNARD. Illustrated. 
2s. 6a. 


POLARISATION of LIGHT. 


By W. SPOTTISWOODE, F.R.S. Illustrated. 35. 6d. 


SOUND: a SERIES of SIMPLE, 
ENTERTAINING, and INEX- 
PENSIVE EXPERIMENTS. 


By A. M. MAYER. 35. 


MODERN VIEWS of ELECTRI. 


By Prof. O. J. LODGE, F.R.S. Illustrated. 6s. 6d. 


A CENTURY of ELECTRICITY. 


By T. C. MENDENHALL. 4s. 6d. | 


The CHEMISTRY of the SECOND-| 
ARY BATTERIES of PLANTE | 
and FAURE. 


By J. H. GLADSTONE, F.R.S., and A. TRIBE. | 
2s. 


The CHEMISTRY of PHOTO-. 
GRAPHY. | 


By Prof. R. MELDOLA, F.R.S. Illustrated. 6s. 


MACMILLAN AND CO., LONDON. 


%. By Sir JOHN LUBBOCK, M.P., F.R.S. 


SERIES. 


Crown 8vo. 
CHARLES DARWIN. 


Memorial Notices reprinted from Mature. By THOMAS 
H. HUXLEY, F.R.S.; G. J. ROMANES, F.R.S. ; 
Sir ARCHIBALD GEIKIE, F.R.S. ; and W. T. DYER, 
F.R.S. 2s. 6d. 


The SCIENTIFIC EVIDENCES of 
ORGANIC EVOLUTION. 


By GEORGE J. ROMANES, F.R.S. 2s. 6d. 


Are the EFFECTS of USE and DIS- 


USE INHERITED? 


An Examination of the View held by Spencer and Darwin, 
By W. PLATT BALL. 33s. 6d. 


EXPERIMENTAL EVOLUTION. 


By H. D. VARIGNY. 55. 


TIMBER, and some of its DISEASES. 


By Prof. H. M. WARD, F.R.S. Illustrated. 6s. 


On the COLOURS of FLOWERS. 


By GRANT ALLEN. Illustrated. 35. 6d. 


| 
_ FLOWERS, FRUITS, and LEAVES. 


By Sir JOHN LUBBOCK, M.P., F.R.S. Illustrated. 
45. 6a. 


On BRITISH WILD FLOWERS, con- 


sidered in RELATION. to INh- 
SECTS. 


= JOHN LUBBOCK, M.P., F.R.S. Illustrated. 


‘TheORIGIN and METAMORPHOSES 
‘of INSECTS. 


With Illustra- 
tions. 6d. 


| The -APODIDA. A MORPHOLOGI- 
CAL STUDY. 


By HENRY MEYNERS BERNARD, M.A., Cantab. 
With 71 Illustrations. 7s. 6d. 


RIGHT HAND: LEFT-HAND- 
EDNESS. 


By Sir D. WILSON, LL.D., 
45. 6a. 


SEEING and THINKING. 
By Prof. W. K. CLIFFORD, F.R.S. Diagrams. 3s. 64. 


F.R.S.E: Illustrated. 
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Suitable for all classes 
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(BY APPOINTMENT TO THE ROYAL INSTITUTION OF GREAT BRITAIN 


INDUCTION COILS 


Experiments of TEsLa. 


New York.—Tuurspay, July 18, 1895. 


KING MENDHAM & CoO. 


LONDON, 


” 


een Victoria Street, in the City of London, and published by 


ifth Avenue, 


Hetium and Arcon. 


20 In. 


ved Construct 


t. 


No. 504, with 17 in. Plates, 
” 505, ” 
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Large Assortmen 


WIMSHURST MACHINES of Impro 
ESTABLISHED 1876. 


MANUFACTURERS OF 


WIMSHURST MACHINES. 
| 
ELECTRICAL APPARATUS 


= 
=) 


n 

v 
Zz 

v 

° 
wm 
=) 
oO 


Illustrated Catalogue, Parts 1 and 2, Sixpence each. 
56 CHARING CROSS ROAD, 


15 in. 
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ONY MIN 


with 12 in. Plates, £2 15 
Sixth Edition, 100 pp., 620 Illustrations, Post Free, 8d 


WESTERN ELECTRICAL WORKS, BRISTOL. 


Horse 


Power per Hour. 
CROSSLEY BROS., 


For Lecture, Experimental, and other Purposes. 
Write for Large New Catalogue (1st Section, ‘‘ EXPERIMENTAL"’), 


No. 502, 
” 593, ” 


EFFICIENT. 
MACMILLAN AND Co., at 29 Bedford Street, London, W.C., and 66 


WIMSHURST MACHINES, 
POWERFUL, 


TESLA’S APPARA 
VACUUM TUBES. 


Cost of Working 
Printed by Ricnarp Sons, Limitep, at 7 and Bread Street Hill, 


CROSSLEYW’S ENGINES 


PORTABLE OIL ENCINES. 
ECONOMICAL, 


HALF-PENNY per 
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UL 
A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 
‘© To the solid ground 
Of Nature trusts the mind which builds for aye.” —WORDSWORTH. 
cf. No. 1343, VOL. 52.] THURSDAY, JULY 25, 1895. [PRICE SIXPENCE. 
a Registered as a Newspaper at the General Post Office.] {All Rights are Reserved. 
A: “NEWTONIAN” ARC LAMPS FOR LANTERNS. NALDER 
FOCUS BROS. & CO. 
Very SIMPLE. c. Ww. S. CRAWLEY, 
Thoroughly A. SOAMES.) 
33 PATTERN 16 RED LION ST. 
= £ 5 
£3 10s CLERKENWELL, LONDON. 
job of MAKERS OF 


ad 


MAJOR HOLDEN'S PROVISIONAL PATENT. 
SOLE MAKERS, NEWTON & CO. 
3 FLEET STREET, LONDON. | 


GRIFFIN’S 


PURE FILTER PAPERS. 


Specially made of purest Materials and severely 
tested, are good and cheap. 


GRIFFIN’S RHENISH FILTER PAPER is a strong 
and thick, yet soft and 
flexible paper. without any 
pin holes, and filters more 
perfectly than any other 
paper in the market, except 
the Swedish, which is so 
much more expensive. Its 
Ash Residue is very small. 

It filters Sulphate of 
Barium freshly precipi- 
tated in the cold quite 
clearly, and when hot 
brilliantly. There is no other 
paper in the market that will 
do this except the Swedish. 
_A Price List of Griffin's Rhenish Papers, thick and thin; 
English and Munktell’s Swedish Papers, both in Sheets and 
Circles, all of the finest quality, direct from the Mills at cheap 
prices, sent POST FREE. 


Lanterns 


Electrical Testing 


AND HIGH-CLASS 


SCIENTIFIC 
INSTRUMENTS. 


Catalogues Post Free on 
application. 
TELEPHONE No. 6770. 


Telegraph Address, ‘‘ Secohm. 
London.” 


NEGRETTI AND ZAMBRA, 


SOLE MAKERS OF 


JORDAN'S (PATENT) SUNSHINE RECORDER. 


Latest and Most Perfect 
‘orm. 


Price 


£5 15s. 6d. 


With a supply of Charts. 


NEGRETTI 


AND 


ZAMBRA, 


ScieENTIFIC 
INSTRUMENT MAKERS 
TO THE QUEEN, 


38 HOLBORN VIADUCT. 
Branches :—45 Cornhill ; 
122 Regent St., London. 


lllustrated Description 
Post Free. 


NEGRETTI & ZAMBRA’'S “ Illustrated Catalogue,” 600 Pages, 
1200 Engravings, Price 5s. 6d. 


Telephone No. 6583. Telegraphic Address: “ Negretti, London.” 
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‘THE YORKSHIRE COLLEGE, LEEDS. 


DEPARTMENT OF CIVIL, MECHANICAL, AND ELECTRICAL 
ENGINEERING. 


The next Session will begin on TUESDAY, OCTOBER 8, 1895. 
Applications for Admission will be received up to Tuesday, Dctober % 
* The number of Students in the Engineering Department is limited to 60. A 
Preliminary Examination must be taken on entrance by those who have not 
recently passed some other approved examinations. The Courses comprise 
Lectures, Instruction in Machine and Geometrical Drawing, and Experi- 
mental Work in the Engineering Laboratories. 
Prospectus may be obtained from the RecisTrRar of the Yorkshire College 
Leeds. 


MASON COLLEGE, BIRMINGHAM. 
PHYSICS DEPARTMENT. 
Professor: J. H. Poyntina, Sc.D., F.R.S. 


APPOINTMENT OF ASSISTANT LECTURER AND 
DEMONSTRATOR. 
The Council invite applications, on or before August 31, 895, for th 
. above Appointment, vacant in consequence of the election of Mr. Joun 
am, B.A., Dub., to a Berkeley Fellowship in Owens College, Man- 
chester, 
The Duties of the Appointment will commence on October 1, 1895. 
Particulars of the Stipend, Conditions, and Duties, will be forwarded on 
. application to the undersigned, to whom all applications for the Appointment 


‘ should be sent. 
GEO. H. MORLEY. 


UNIVERSITY COLLEGE OF SOUTH 
WALES AND MONMOUTHSHIRE, 
CARDIFF. 


ENTRANCE SCHOLARSHIP AND EXHIBITION EXAMINA- 
TION, SEPTEMBER 1895. . 
One Scholarship of £35, Four of £25, One of £20, Two of £15, Five Crad 
« dock Wells’ Exhibitions, Twelve Exhibitions to cover the cost of Tuition, 
Two Scholarships of £20 (open to Men Students who have resided in the 
County of Brecon during the past ten years), and a number of Free Student- 
ships in connection with the Counties of Glamorgan, Monmouth, and 
Cardiff, will be offered for competition at the Entrance Examination in 
September 1895. 

‘3 or information in respect of the Glamorgan Free Studentships, apply to 
Mr. WaLTER HocG, Pontypridd ; for those connected with the County of 
Monmouth, to Mr. EvAN SMALL, County Council Offices, Newport ; and 
for all further information and Prospectuses for College Scholarships and 
Exhibitions, as well as Cardiff Free Studentships, apply to 

J. A. JENKINS, B.A., Registrar. 

University College, Cardiff, July 11, 1895. 


UNIVERSITY COLLEGE, DUNDEE. 
HARRIS CHAIR OF PHYSICS. 


The Council of this College will shortly proceed to Appoint a PRO- 
FESSOR to occupy the above Chair, which has been newly instituted by the 
Trustees of the Harris Bequest. The Salary has been fixed at £400 per 
annum, with a Share of the Fees. 

The Successtul Candidate will be required to enter upon his Duties on 


October 15. 
Applications, accompanied by Seley Comes of Testimonials, should be 
sent to the Undersigned not later than WK UNESDAY, AUGUST 21. 


R. N. KERR, Secretary. 


UNIVERSITY COLLEGE OF NORTH 
WALES, BANGOR. 
ELECTRICAL ENGINEERING. 


Prof. A. GRAY will begin, in OCTOBER next, a Systematic COURSE 
. of INSTRUCTION in Electrical Measurement and Practical Electricity. 
’ The Physical Laboratory is fully equipped with a Compound Steam Engine, 
Dynamos, Transformer, Secondary Battery, and the most approved modern 
Measurirg Instruments for all Branches of Electrical Engineering. Labora- 
tory Fees at the rate of £1 1s. per Term for six hours per week. Composition 
Fee for all College Lectures for the Session, £10. i 2 
Applications for Calendar, Prospectus, and general information to be 


made to 
J. E. LLOYD, M.A., Secretary and Registrar. 


PHCENIX FIRE OFFICE, 


«19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
EsTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 
SecreTaries—W. C. MACDONALD and F. B. MACDONALD. 
LOSSES PAID OVER £20,000,0CO. 


UNIVERSITY COLLEGE OF SOUTH 
WALES AND MONMOUTHSHIRE. 


APPOINTMENT OF ASSISTANT LECTURER AND 
DEMONSTRATOR IN ENGINEERING. 

Applications are invited for the Post of ASSISTANT LECTURE 
DEMONSTRATOR in ENGINEERING in the above College. a ml 

Candidates should state their Age, and send 70 Copies of Application and 
Testimonials on or before AUGUST 31, 1895, to the undersigned, from 
whom particulars of the Duties and Salary may be obtained. 

J. A. JENKINS, B.A., Registrar and Secretary. 
University College, Cardiff, July 15, 1895. 


CITY AND GUILDS OF LONDON 


INSTITUTE. 
Presipent.—H.R.H. THE PRINCE OF WALES, K.G. 
SESSION 1895-96. 

The Courses of Instruction in Engineering and Chemistry at the Institute’ 
Colleges commence in October, and cover a period of two to three years, 
The Matriculation Examination of the Central Technical College will be 
held on September ee to 2oth, and the Entrance Examination of the Day 
Department of the Technical College, Finsbury, on September 17th. 


CITY AND GUILDS CENTRAL TECHNICAL COLLEGE 


(Exhibition Road, S.W.), a College for higher Technical Instruction for 
students not under 16 years of age preparing to become Civil, Mechanical or 
Electrical Engineers, Chemical ty other Manufacturers, and Teachers. 

The Matriculation Examination will be held on September 17th to 2oth, 
and the new Session will commence on October 1st. 

Professors :—O. Henrici, LL.D., F.R.S. (Mathematics), W. C. Unwin, 
F.R.S., M.I.C.E. (Civil and Mechanical Engineering), W. E. Ayrton, F.R.S. 
(Physics and Electrical Engineering), H. E. Armstrong, Ph.D., F.R.S 
(Chemistry). 


CITY AND GUILDS TECHNICAL COLLEGE, FINSBURY 

osmet Street, City Road, E.C.). The DAY DEPARTMENT provides 

urses of Intermediate Instruction for Students not under 14 years of age, 
a ed to enter Mechanical or Electrical Engineering, and Chemical 

ndustries. 

The Entrance Examination will be held on September 17th, and the new 
Session will commence on October rst. 

Professors :—S. P. Thompson, D.Sc., F.R.S. (Electrical Engineering), 
J. Perry, D.Sc., F.R.S. (Mechanical Engineering), R. Meldola, F.R.s. 


(Chemistry). 
JOHN WATNEY, Hon. Secretary. 
City and Guilds of London Institute, 
Gresham College, Basinghall Street E.C. 


OWENS COLLEGE, VICTORIA 


UNIVERSITY, MANCHESTER. 
: PROSPECTUSES for the Session 1895-6 will be forwarded on applica- 


tion 
I.—DEPARTMENT of ARTS, SCIENCE, and LAW; and DE- 
PARTMENT for WOMEN. 
II.—DEPARTMENT of MEDICINE. 
I1I.—DEPARTMENT of the EVENING CLASSES. 


Special Prospectuses can also be obtained of — 
IV.—DEPARTMENT of ENGINEERING. 
V.—DEPARTMENT of LAW. 
VI.—DEPARTMENT of PUBLIC HEALTH. 
VII.—DENTAL DEPARTMENT. 
VIII.—PHARMACEUTICAL DEPARTMENT; and 
IX.—A LIST of FELLOWSHIPS, SCHOLARSHIPS, EXHIBI- 
TIONS, and PRIZES. 


Apply to Mr. CornisH, 16 St. Ann’s Square, Manchester ; or at the 
ollege. 
HENRY WM. HOLDER, M.A., Registrar. 


UNIVERSITY COLLEGE, BRISTOL. 


The SESSION 1895-96 will begin on OCTOBER 3. The College sup- 
plies for persons of either sex, above the ordinary school age, the means 
continuing their studies in Science, Languages, History, Literature, and 
Theory of Music. Laboratories are open for practical instruction in :— 


CHEMISTRY, GEOLOGY, 
PHYSICS, ZOOLOGY, 
ENGINEERING, BOTANY. 


The ENGINEERING DEPARTMENT inciudes Civil, Mechanical, 
Electrical, and Mining Engineering, Surveying, and Architectural Work ; 
and special arrangements for Practical Work have been made with various 
Engineers in and near Bristol. Facilities are offered in the way of College 
Scholarships, Engineering Works’ Scholarships, and special arrangements 
for entrance into professional life. There will be about 20 Vacancies in 
OCTOBER. 

Applications, with References, should be made as early as possible to the 
SECRETARY, from whom Prospectus and Particulars of Residence in Clifton 
may be obtained. 

c Medical Education is provided by the Faculty of Medicine of the 
ollege. 

CALENDAR, containing full information, Price 1s. (by Post 1s. 34.). 

JAMES RAFTER, Secretary. 
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SIXTH INTERNATIONAL 
GEOGRAPHICAL CONGRESS. 


Honorary President: H.R.H. the DUKE of YORK, K.G., K.T., &c. 
President: CLEMENTS R. MARKHAM, C.B., F.R.S. 


The Congress meets in the Rooms of the Imperial Institute from 
FRIDAY, TULY 26, to SATURDAY, AUGUST 3, for the Reading and 
Discussion of Papers in all Branches of a at A Geographical Exhi- 
bition of exceptional interest has been prepared. Preliminary Programmes 
of Proceedings, and of the Receptions, &c., which have been arranged, are 
now ready, and may be had on application at the Offices of the Congress, 
the Royal Geographical Society, 1 Savile Row, W., where Members may 
be enrolled. Only those names which are received on or before JULY 22 
can be included in the First List of Members. 

The Fee for Members, Ladies or Gentlemen, is £1 ; but Members may 
purchase Transferable Tickets admitting a Lady for 10s. No person is 
admitted to the Meetings of the Congress without a Ticket. 

. SCOTT KELTIE, . 
UGH ROBERT Mut, } Secretaries. 


1, Savile Row, W. 


WANDSWORTH TECHNICAL 
INSTITUTE. 


The Governors are prepared to receive Applications for the feptegen 
of DEMONSTRATOR in CHEMISTRY. Commencing Salary £120. 
The Appointment will date from September 1, 1895. 


Applications must be made on or before JULY 31, on Forms which can be 
obtained from the Honorary Secretary, 
A. R. GRIDLEY. 


4 Galveston Road, Putney, S.W. 


FESTINIOG COUNTY SCHOOL. 


SCIENCE MASTER Required for the above School. Strong Physics 
essential. Preference given to one who could teach Mechanical Drawing, 
Engineering, and Geology. Master will be expected to take a share of the 
ordinary Form Work. 


_ Duties to commence about September 16. Salary £150, with prospect of 
increase. 


aoe with Testimonials to be sent to the undersigned before 
JULY 31. 


R. O. JONES, Solicitor, Clerk to the Governors. 
Blaenau Festiniog. 


BRADFORD TECHNICAL COLLEGE. 


WANTED, a HEAD-MASTER of the CHEMISTRY and DYEING 
DEPARTMENT. The person appointed will be required to commence 
early in SEPTEMBER next if possible, and devote the whole of his time 
to the Duties of the Appointment. 


A Prospectus of the Department may be had of the undersigned, to whom 
Applications, stating Age, Experience, Qualifications or Diplomas, and 
Salary required, must be sent as soon as possibie. 

OHN NUTTER, Secretary. 
July 16, 1895. J 


BRADFORD TECHNICAL COLLEGE. 


WANTED, early in SEPTEMBER, a MASTER to teach Practical 
Plane and Solid Geometry and Machine Construction. An A.R.C.Sc. 
(Lond.) preferred. Salary £100 per annum. 

Applications to be sent in to me as soon as possible. 


July 16, 1895. JOHN NUTTER, Secretary 


UNIVERSITY COLLEGE OF SOUTH 
WALES AND MONMOUTHSHIRE. 


The Thirteenth Session will begin on Monday, October 7, 1895. 


The College Prospectus, containing a detailed account of the Classes in the 
Faculties of Arts and Science, in the Department of Engineering, and in the 
Department fer the Training of Teachers in Elementary and Secondary 
Schools, Special Prospectuses of the School of Mining, the Medical School, 
and the Training School of Cookery, and the Domestic Arts, together with 
particulars of Scholarships and Exhibitions to be offered for Competition in 
Sep » May b d on application to the REGISTRAR. 


ABERDARE HALL. 


This Hall of Residence for Women Students is under the superintendence 
of Miss Hur-parr (Somerville Hall, Oxford). 
. A. JENKINS, B.A., 
tary. 


egistrar and 
University College, Cardiff, . 
July 19, 1895. 


Sale by Auction. 


WEDNESDAY NEXT, JULY 3:. 


BIRDS EGGS, SKINS, CABINETS, CURIOS FROM NEW 
GUINEA, &c. 


MR. J. C. STEVENS will sell by Auction 
at his Great Rooms, 38 King Street, Covent Garden, on WEDNESDAY 
next, JULY 31, at half-past 12 precisely, Collection of Birds’ Eggs 
formed by J. A. PruEN,¢Esgq. ; also a Fine Collection of Curios from 
New Guinea, Insects, Cabinets, Book-Shelves, &c. 

On view the Day prior, from 12 till 4, and Morning of Sale. Catalogues 
had on Application. 


COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 
For the Use of Students, Science Teachers, Prospectors, &c., and to 
Illustrate the leading Text-books, in Boxes, with Trays. 
50 Specimens, 10s. 6d.; 100 do., 2ls.; 200 do., 42s- 
New Price List of Minerals, Rocks, and Stratigraphical Series 
of Fossils, Post Free. 
ROCK SECTIONS for the MICROSCOPE, from 1s. 6d. each, Post Free. 


GRATIS. 
CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &c. 
always in stock. 


THOMAS D. RUSSELL, 
78 NEWGATE STREET, LONDON, E.C. 


F. H..BUTLER, M.A. Oxon., Assoc. R. 8. Mines, 
NATURAL HISTORY AGENCY. 

158 BROMPTON ROAD, LONDON. 
Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 

NOW ON SALE :—The Contents of Three Collections of Fossils recently 
acquired, including finely preserved examples of numerous Species from 
most of the Geological Formations, notably Fish from the Lower Lias, and 
Mollusca from the Mountain Limestone, Chalk, Barton and Bracklesham 
Beds, Oligocene, and Crag ; also Gold in the Matrix from several localities, 
Infusorial Earth from Talbot, Victoria; Polished Agates, Labradorite, and 
other Ornamental Minerals, and Gabbro, Troctolite, and Augite-Andesite 
from Germany. Collections of Natural History Objects provided to order 

and sent on approval. 

A few copies of Dr. Hume’s “‘RESEARCHES ON THE UPPER 
CRETACEOUS ZONES” still on hand, Price 3s. each. Also THE 
GLACIALISTS’ MAGAZINE, as issued, 6d. per copy. 


MINERAL COLLECTIONS & SPECIMENS. 


JAMES R. GREGORY’S MUSEUM & STORES 


WELL-AUTHENTICATED SPECIMENS. 
The Cheapest, Best, and Largest Stock in London. 


Latest arrivals.—Choice specimens from many localities, mostly from Old 
Collections, Rare and Curious Precious Stones—cut. New Sections of Rocks. 
CATALOGUES AND PRICE LISTS, POST FREE. 


JAMES R. GREGORY’S 
MUSEUM AND STORES, 
88 CHARLOTTE ST., FITZROY SQUARE, LONDON. 


OPTICAL & SCIENTIFIC INSTRUMENTS. 


trometers, Spectroscopes, G s, Opti 
Benches, &c., &c. Instruments for special purposes constructed to Cents’ 
own designs. Prices moderate. 


W. WILSON (formerly Foreman at Messrs. ELLIOTT BROs.), 
56 Crogsland Road, Chalk Farm, London, N.W. 


MANUFACTURER OF 
ELECTRICAL & PHYSICAL 
INSTRUMENTS, 

44 Hatton Garden, London. 
Catalogues Free. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 


180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery 
Netsukis, China, Lacquer, Gongs, Shells, and other Curios. 
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THE JOURNAL OF ANATOMY AND 
PHYSIOLOGY, 


ANATOMY AND PATHOLOGICAL, HUMAN 
AND COMPARATIVE. 
CONDUCTED BY > 
Professors HUMPHRY, TURNER, and M‘KENDRICK. 


Vol. XXIX.—New Series. Vol. IX. Part IV.—JULY 1895. 
Now Ready. Price 6s. 


With Plates and Figures in Text. 


CONTENTS : 

1.—William R. Jack, M.D. Analysis of Voluntary Muscular Movements 
by certain New Instruments. 

2.—E. W. Carlier, M.D. Minute Structure of Reticulum in Cat's Spleen. 

3-—Walter E. Collinge, F.Z.S. Presence of Scales in Integument of 
’olyodon folium. 

4-—H. Percy Potter, M.D. Obliquity of Arm of Female in Extension. 
Relation of Forearm with Upper Arm in Flexion. 

5.—Gordon Sharp, M.B. Morbid Anatomy of Bones in Chronic Glanders 
in Human Subject, 

6.—Edward Fawcett, M.B. Morphology of Oblique Radio-ulnar Liga- 
ment. 

7-—Edward Fawcett, M.B. Large Terminal Vermiform Appendix, with 
remarks on Peritoneal Pouches. 

8.—D. J. Cunningham, M.D. Form of Spleen and Kidneys. (Plate 
VIII.) 

@—William Sérensen. What is, accord’ ng to our Present Knowledge, tle 
Function of the Weberian Ossicles? 

10.—Thomas H. Bryce, M.B. Description of Foetus the Subject of Retro- 
a" of the Trunk—Ectopia Viscerum and Spina Bifida. (Plate 

) 


11.—Hubert Higgins. Popliteus Muscle. 
12. ay met, Higgins. Geniculate Articular Surfaces of Femur and Tibia. 
(Plate X.) 
13-—John C. McKendrick, M.D. Tone and Curves of Phonograph. (Plates 
XIL., XIL., XII.) 
14.—John Struthers, M.D. Form of Sternum in Greenland Right Whale 
(Salena mysticetus). (Plate XIV.) 
5-—Proceedings of the Anatomical Society of Great Britain and Ireland. 
cae CHARLES GRIFFIN & CO., Ltd, Exeter Street, Strand. 


NATURAL SCIENCE 


The AUGUST Number contains :— 

THe New Lonpon anp AGNosticismMm—Sun- 
DAY OrpENING—SEXUAL CHARACTERS IN NAUTILUS—ORIGIN OF THE 
CULTIVATED CINERARIA—Fossit PLANTS oF 
THE CoaL-MEASURES—BOTANY AND THE AMERICAN GOVERNMENT 
—SciENcE IN Mexico—Narurat History at THE INDIAN Exui- 
BITION—OBJECT-TEACHING IN Town AND CouNTRY—THE SCIENCE 
AND ArT DEPARTMENT. 

1.—SOME CASUAL THOUGHTS ON MUSEUMS. 
Str Henry H. Howorrn, K.C.LE., M.P., F.R 
11L.—W TZING MICE. 
EpGar R. Warre, F.L.S 
111.—BUD-V ATION AND EVOLUTION. 
Rev. Georce Henstow, M.A., F.L.S., F.G.S. 
iV.-CHEMISTRY AND PHYSICS IN THE I1LLENGER 
REPORT. 
A. Rrrcuie Scorr, B.Sc. 
THEORIES. 


VUL—THE CRYSTALLINE 


C. Hersert Hurst, Ph 
VL—THE NEWCASTLE MUSEUM OF NATURAL HISTORY. 
MEEK. 
VIIL.—HUXLEY. 
— E. Ray Lankester, M.A., F.R.S.; P. CHALMERS 
Mircuett, M.A., F.Z.S. ; and A. Woopwarp, F.L.S., 
F.G.S., F. Z.S. (w ith Plate of Huxley at the a age of 32.) 
Reviews or “ Museu Ms Association Report,” “‘ CAMBRIDGE 
Narvurat History,” “ STanForp's Compenvium : 
AFRICA.” 
Osrruary—V. Batt ; W. C. 
News, CorrRESPONDENCE. 
Some Copies of the SPECIAL CHALLENGER NUMBER (Second 
Edition) are still to be had. 
“Tt is a very attractive popular summary.”—Academy. 
** A very valuable and compact index.” — Nature. 
**One of the most astounding examples of mudtum in ive that con- 
temporary scientific journalism can show.”—VYorkshire Weekly Post. 
** An instructive review, abundantly illustrated, and, apart from its scien- 
tific value, particularly interesting.” — Admiralty Gazette. 
“The story is wonderfully interesting and charmingly told.”—Daily 
Tele raph. 
deeply interesting.” —Star. 
* Natural Science a été fort bien inspiré . 
sant. “—Revue Scientifique. 
Singularly interesting number.”—Right Hon. W. E. GLapstone. 


RAIT, HENDERSON & CO., LTp., 
ANDREW STREET, HOLBORN CIRCUS. 
PRICE ONE SHILLING NETT. 


Nortu 


+ exceptionnellement intéres- 


as ST. 


SCIENTIFIC PROCEEDINGS of the ROYAL DUBLIN SOCIETY 
Vol. VIII. (N.S.), Part IV., No. 40, 

ON THE GOLD NUGGETS HITHERTO FOUND IN THE 
COUNTY WICKLOW. By V. BALL, C.B., LL.D., F.R.S. (Plate 
XIII.) Price 6d. 

Vol. VIIL. (N.S.), Part IV., No. 41. 

SURVEY OF FISHING GROUNDS, WEST COAST oF 
IRELAND, 1890-91. NOTES ON THE HYDROIDA AND 
POLYZOA. By J. E. DUERDEN, A.R.C.Sc. (London); Curator of 
the Museum of the Institute of Jamaica. Plate XIV. Price 6d, 

Vol. VIII. (N.S.), Part IV., No, 42. 

ON THE CHEMICAL EXAMINATION OF ORGANIC 

MATTERS IN RIVER WATERS. By W. E. ADENEY, F.LC., 


Associate of the -Royal ie of wo Mi Ireland ; Curator i in the 
Royal University of Ireland rice 6d. 


WILLIAMS & NORGATE, 14 Henrietta Street, Covent Garden, 
London, W.C. Also at Edinburgh and Oxford. 


Pp. xii., 592, Index (20 pp.), Large 8vo, ros. 6d. 


NATURE vzxsvs NATURAL SELECTION, 
AN ESSAY ON ORGANIC EVOLUTION. 
By CHARLES CLEMENT COE. 


Extract FROM THE First Review.—‘‘In this remarkable work, it is 
impossible not to be struck by the comprehensive learning, the rigid grasp of 
facts, and the wide reading of the author. . . . / As a statement of the whole 
question of evolution it is perhaps the best book in existence, and it forms a 
most useful introduction to the literature of that vast subject. . . . The book 
will remain a monument of philosophical acumen and splendid ‘industry."— 
Christian Life, July 29. 

SWAN SONNENSCHEIN & CO., LONDON. 
NEW BOOK BY THE LATE MR. G,. J. ROMANES. 
Just Published, Crown 8vo, 4s. 6d. 


MIND AND MOTION AND MONISM. 


BY THE LATE 
GEORGE JOHN ROMANES, M.A., LL.D., F.R.S. 
LONDON: LONGMANS, GREEN, & co. 


CAMBRIDGE SOLENTIFIC “INSTRUMEN? COMPANY, 
LIMITED. 
St. Tibb’s Row, Cambridge. 


Appendix to Descriptive List of Physical aa Physiological Instruments, 
containing many new and improved forms of Apparatus designed and manu- 
factured by the Company since a 1892, including BIFILAR PEN- 
DULUM for measuring Earth Tremors, YULE’S HARMONIC 
ANALYSER, and PLATINUM PYROMETERS for Scientific and 
Commercial purposes. 

Post Free on Application. 


MANUFACTURERS OF IMPROVED MICROTOMES AND 
ACCESSORIES FOR SECTION CUTTING. 

i di f the Phenomena 
Scientific Apparatus designed and manufactured for 

special purposes. 

Address all communications: 

” Instrument Company, Ltd., Cambridge.” 


TO LECTU RE SOCIETIES, INSTITU- 
TIONS, &c.—Mr. ERIC STUART BRUCE, M.A. Oxon, F.R. Met. 
Soc., can accept Engagements for his attractive and highly successful 
POPULAR SCIENCE LECTURES, illustrated by Novel and 
Brilliant Experiments. For ag ee and Terms, apply to E. Bruce, 
»19 House Road, Kensington, London, W. 


NO END OF WORRY | SAVED BY USING 
STONE’S TIME-SAVING 
For keeping in order all SPECIALITI ES 


LETTERS, PAPERS, PAMPHLETS, Music, &c. 
Sold by Stationers everywhere. Send postcard for Illustrated Catalogue t 
the manufacturers, 
HENRY STONE & SON, BANBURY. 
Special Boxes, Files, and Cabinets made to order for avariety of purposes 
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LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Protococcus, Volvox, Spirogyra, Vaucheria, Ameeba, Vorticella, Hydra, | 


Lacinularia, Pedalion, Leptodora, Cristatella, and other Pond Life. rice 


1s. per-Tube, Post-free, with Drawing and Description. Helix pomatia, | 


ili ioxus, &c issecti Slarke’s Black 
Astacus nobilis, Amphioxus, &c., for Dissection purposes. Clarke's B ; 
Cement, for sealing and finishing Microscopic Slides (Spirit-proof and highly 
recommended for Fluid Mounts), Price 1s. per Bottle. List free. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 
MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 


THE LABORATORY, PLYMOUTH.’ 


The following animals can always be supplied, either living 
or preserved by the best methods :— 


Sycon. ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Aloy- 
onium ; Hormiphora (preserved) ; Leptoplana ; Lineus, Amphiporus ; Nereis, 
Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, Gammarus, 
Ligia, Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, Pectens, 
Bugula, Crisia, Pedicellina ; Holothuria, -Asterias, Echinus ; Ascidia, Salpa 
(preserved), Scyllium, Raia, &c., &c. 


THE ELECTRICAL 
_GENERAL ENGINEERING COLLEGE, 


SCHOOL OF SCIENCE, 


PENYWERN HOUSE, 2 and 4, PENYWERN ROAD, 
| EARL’S COURT; S.W: 
Principac—G. W. pe TUNZELMANN, B.Sc., M.LE.E: 
Senior-Instrucror—C. CAPITO, M.1.E.E., M.1.M.E. 


Laboratories, Dynamo Room, Steam Engine, Engineering Worksho; 
with Machine Tools, Pattern Shop, &c. 


The College provides a Training for Electrical, Mechanical, Civil, and 
for Science Students in Mathematics, Physics, Chem- 
| istry, Biology, Geology, and Mineralogy, and Preliminary Training for 
Students entering Cooper's Hill and the Central Institution. 


LANTERN SLIDES IN ZOOLOGY AND BOTANY. 
We have now ready extensive series of beautifully executed Lantern 


Slides, specially selected and adapted. for Popular Science Lectures. 
The following are a few of the Sets7in stock 


For prices and more detailed lists apply to 
Biological Laboratory, Plymouth. 


1., Evolution. 
2. Common Objects of the Sea- 
Shore. 


| B. The Metamorphoses of Insects. 
{ 
3- The Contents of the Tow-Net. 
| 


THE DIRECTOR. 9. The Beginnings of Life (Pro- 
tozoa, &c.). 


A Dredging Cruise. i 


- | 7 The Metamorphoses of Crus- 


10. Elementary Zoology. 
az. The Fertilisation of Flowers. 
12. The Mechanism of Plants. 


é tacea. 13. The Scenery of Jersey. 
Mathematical Instrument Manufacturer to H.M. Government, Council 
; . a The number of Slides in each Series can be waried to suit individual 
of India, Science and Art Department, Admiralty, &c. requirements. 


Mathematical, Drawing, and Surveying Instruments 
of every description 


Of the Highest Quality and Finish, at most Moderate Prices. 


Price 1/- each, with reduction for a Quantity. 
Slides to Order at same Price as fram Stock; on Hire at 


Illustrated Price List Post F » 

ustrated Price List Post Free. $ . 

Perfect Workmanship Guaranteed. Full Particulars ou 
W. F.S. obtained the only Medal in the Great Exhibition of 1862 for Hie 

Excellence of Construction of Mathematical Instruments, and the only Gop application. 


MepaAL in the International Inventions Exhibition 1885 for Mathematical 
Work. Silver Medal, Architects’ Exhibition. 1886. 


Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


JAMES HORNELL, BiOLOCICAL LABORATORY, JERSEY. 


TO SCIENCE LECTURERS. | HOLLOWAY’S PILLS 


See Mr. HUGHES'S PATENT COMBINATION OPTICAL CURE 
by late W. Lant Prof. &e. 
iniature ripie Lantern constructe or . ALDEN, reat 
success. New Oxyhydrogen Microscope. PR. Lanterns "he lass Biliousness, Sick Headache, Indigestion 
Demonstration. Magnificent Results. Docwra Triple, Prize Medal, : . 
Highest Award. Supplied to the Royal Polytechnic Institution, Dr. H and all Internal Complaints. 
CAN BE TAKEN BY THE MOST DELICATE. 


GRaTTAN GuINNEss, Madame Ape.ina Patti, &c. Patent Pamphengos 
Science Lanterns. The Universal Lantern 4-inch Condensors, 4-wick Lamp, 

Holloway’s Pills and Ointment may be obtained of 
all Medicine Vendors. 


Portrait Combination front Lenses, £1 5s. 6@., marvellous value. Science 

Lecture Sets. Novelties. The Lantern Kaleidoscope. Cheapest Lantern | 

Outfits in the World. Grandly Illustrated Catalogue, over 180 choice En- 

gravings, 6d.; Postage, 3d. List of 300 Lecture Sets, Science Subjects, 

Views, &c., 6d.; Postage, 2d. Pamphlets Free.—W. C. HUGHES, 

SPEcIALIsT. Brewster House, 82 Mortimer, Road, Kingsland, N. 

“OPTIMUS” PHOTOGRAPHIC OUTFITS 

EXTRA LONG FOCUS CAMERA. 

British Journal of Photography says:—‘The present model Rayment Camera is 
among the very lightest of actually rigid cameras offered to the public. The rapidity of 
opening and closing is greatly facilitated by the additional arrangement for throwing the 
pinion out of gear from the rack. There is no curtailment of view when lenses of short 

focus and wide angular aperture are in use. All movements necessary to the modern 
scientific photographer are included in this compact instrument.” 
Including Rayment Camera, Three Double Dark Slides, ‘* Optimus” Rapid Rectilinear 
Lens, Instantaneous Shutter, Tripod Stand, Waterproof Case, complete— 
5x4 6bx4% 8hx6h tOx8 «12x10 1§ x £2 inches 
£10 £11 £12 £15 £20 £25 


£30 
PERKEN, SON & RAYMENT, Street’ ~LONDON. 
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MACMILLAN AND CO’9S BOOKS 


FOR 


STUDENTS OF ECONOMICS. 


DICTIONARY of POLITICAL ECONOMY. 
Edited by R. H. INGLIS PALGRAVE, F.R.S. Vol. I. 
(A—E). Medium 8vo. 21s. net. 


PRINCIPLES of ECONOMICS. By ALFRED 
MARSHALL, M.A., Professor of Political Economy in 
the University of Cambridge. Two Vols. Vol. I. Second 
Edition. 8vo. 12s. 6d. net. 


ELEMENTS of the ECONOMICS of IN- 
DUSTRY. Being the first volume of ‘* Elements of 
Economics.” By Prof. A. MARSHALL. Crown 8vo. 
35. 6d. 


The PRINCIPLES of POLITICAL ECO- 
NOMY. By HENRY SIDGWICK, Knightbridge 
Professor of Moral Philosophy in the University of 
Cambridge. Second Edition. 8vo. 16s. 


MALTHUS and his WORK. By JAMES 
BONAR, M.A., Balliol College, Oxford. 8vo. 12s. 6d. 


By the late Prof. W. — JEVONS, LL.D., 
F.BS. 


The STATE in RELATION to LABOUR. 


New Edition. Crown 8vo. 2s. 6d. 
[English Citizen Series. 
POLITICAL ECONOMY. Pot 8vo. Is. 


[Science Primers. 


The THEORY of POLITICAL ECONOMY. 
Third Edition. 8vo. 10s. 6d. 


INVESTIGATIONS in CURRENCY and 
FINANCE. Illustrated by Twenty Diagrams. Edited 


with an Introduction by Prof. H. S. FOXWELL. 8vo. 
215. 


By the late Prof. HENRY FAWCETT. 
MANUAL of POLITICAL ECONOMY. 


Seventh Edition. Crown 8vo. 12s. 


An EXPLANATORY DIGEST of Prof. 
FAWCETT’S “MANUAL of POLITICAL ECO- 
NOMY.” By C. A. WATERS, B.A. Crown 8vo. 2s. 


FREE TRADE and PROTECTION. An 


inquiry into the causes which have retarded the general 
adoption of Free Trade since its introduction into England. 
Third Edition. Crown 8vo. 35. 6d. 


POLITICAL ECONOMY for BEGINNERS. 
By MILLICENT GARRETT FAWCETT. Seventh 
Edition. Fecap. 8vo. 2s. 6d. 


By the late Prof. J. E. CAIRNES, LL.D. 


Some LEADING PRINCIPLES of POLI- 
TICAL ECONOMY NEWLY EXPOUNDED. 8vo. 
145. 


The CHARACTER and LOGICAL METHOD 
of POLITICAL ECONOMY. Second and enlarged 
Edition. Crown 8vo, 6s. 


INTRODUCTION to the STUDY of POLI. 


TICAL ECONOMY. By LUIGI COSSA, Professor in © 


the Royal University of Pavia. Revised by the Author 
and translated from the Italian by Louis Dyer, M.A, 
Balliol College. Crown 8vo, 8s. 6d. net. 


The ALPHABET of ECONOMIC SCIENCE, 


By PHILIP H. WICKSTEED. Part I. Elements of © 
the Theory of Value or Worth. Wich Diagrams. Globe _ 


8vo. 25. 6d. 
The JOINT STANDARD: a Plain Exposition 


of Monetary Principles and of the Monetary Controversy, 
By ELIJAH HELM. Crown 8vo. 3s. 62. net. 


EIGHT HOURS for WORK. By JOHN Rag, 


M.A., Author of ‘‘ Contemporary Socialism.” Crown 8yo. 
45. 6d. net. 


The DISTRIBUTION of WEALTH. By 
JOHN R. COMMONS, Professor of Economics and 
Social Science, Indiana University. 8vo. 7s. net. 


PROFIT SHARING between EMPLOYER 
and EMPLOYEE. A Study in the Evolution of the 
Wages System. By NICHOLAS PAINE GILMAN. 
Crown 8vo. 7s. 6d. 

By Prof. FRANCIS A. WALKER, Pb.D. 

POLITICAL ECONOMY. §8vo. 12s. ‘6d. 


A brief TEXT-BOOK of POLITICAL 
ECONOMY. Crown 8vo. 6s. 6d. 


FIRST LESSONS in POLITICAL ECO- 
NOMY. Crown 8vo. 55s. 


The WAGES QUESTION. A Treatise on 
Wages and the Wages Class. 8vo. 8s. 6d. net. 
MONEY. 8vo. 8s. 6d. net. 


MONEY in its RELATIONS to TRADE and 
INDUSTRY. Crown 8vo. 7s. 6d. 


LAND and its RENT. Fcap. 8vo. 3s. 6d. 


By Prof. EUGENE V. BOHM-BAWERK. 


CAPITAL and INTEREST. A Critical 
History of Economical Theory. Translated with a Preface 
and Analysis by WILLIAM SMART, LL.D., Lecturer 
on Political Economy in the University of Glasgow. v0. 
12s. net. 


The POSITIVE THEORY of CAPITAL 
Translated with a Preface and Analysis by Dr. WILLIAM 
SMART. 8vo. 12s. net. 


NATURAL VALUE. By FRIEDRICH VON 
WIESER, Professor in the German University of Prague. 
Edited, with a Preface and Analysis, by Dr. WILLIA¥ 
Smart. The Translation by CHRISTIAN A. MALLOCH 
8vo. 10s. net. 


An INTRODUCTION to the THEORY of 
VALUE, on the lines of Menger, Wieser, and Bohm 
Bawerk. By Dr. WILLIAM SMART. Crown 8v0. 
35. net. 


MACMILLAN AND -CO., LONDON. 
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MACMILLAN & CO.’S BOOKS FOR SELBORNIANS. 


THE CAMBRIDGE NATURAL HISTORY. Edited by S. F. Harmer, M.A., 


Fellow of King’s College, Cambridge, Superintendent of the University Museum of Zoology ; and A. E. SHIPLEY, M.A., 
Fellow of Christ’s College, Cambridge, University Lecturer on the Morphology of Invertebrates. Vol. III., MOLLUSCS 
and BRACHIOPODS. By the Rev. A. H. COOKE, M.A., Fellow and Tutor of King’s College, Cambridge; A. E. 
SHIPLEY, M.A., Fellow of Christ’s College, Cambridge ; and F. R. C. REED, M.A., Trinity College, bridge. 
Illustrated. Medium 8vo, 17s. net. 


TIMES.—* There are very many, not only among educated peopie wno take an interest in science, but even among specialists 
who will welcome a work of reasonable compass and handy form containing a trustworthy treatment of the various departments o 
Natural History by men who are familiar with, and competent to deal with, the latest results of scientific research. . . . Altogether, 
to judge from this first volume, ‘The Cambridge Natural History’ promises to fulfil all the expectations that its prospectus 
holds out.” 


DAILY CHRONICLE.—“ There is no doubt thet if the succeeding volumes are carried out upon the same plan as is that 
which we have just received, the ‘Cambridge Natural History’ will be an indispensable work ; for it appeals to a far wider class 
than works on Natural History generally do. . . . It can be read with profit by the zoologist, and there is a vast amount of matter 
which is interesting to those who like the tit-bits of science, but do not care so much for the more serious aspects of the subject.” 


SUMMER STUDIES OF BIRDS AND BOOKS. By W. Warve Fow ter, 


Author of “‘ A Year with the Birds,” &c. Crown 8vo, 6s. 


TIMES.—* Readers of Mr. Warde Fowler’s delightful ‘ Year with the Birds,’ do not need to be told what a dainty feast he 
has provided for them in his new volume. . . . The volume will be treasured by all lovers of birds and their haunts.” 


SCIENCE GOSSIP.—* Every line of the chapter on birds shows the author’s intense love and appreciation of his feathered 
friends. He does not write only as a critic, but as one who has lived with them and loved them.” 


DAILY TELEGRAPH.—“ Mr. Fowler is a born student of natural history, and possesses the happy faculty of being able 
to describe what he sees.” 


TALES OF THE BIRDS. By W. Warne Fow ter, M.A. With Illustrations by 


Bryan Hook. Second Edition. Crown 8vo, 3s. 6d. 


A YEAR WITH THE BIRDS. By W. Warpve Fow er, M.A. With IIlus- 
trations by BkyaAN Hook. Third Edition, Enlarged. Crown 8vo, 3s. 6d. 


NATURAL HISTORY OF AQUATIC INSECTS. By L. C. Muatt, F.R.S., 


Professor of Biology in the Yorkshire College, Leeds. Illustrated. Crown 8vo, 6s. 


LIFE AND STRUCTURE OF BIRDS. By F. W. Heap ey, Assistant Master 


at Haileybury College. [Illustrated. Crown 8vo. [Very shortly. 


SHORT STUDIES IN NATURE KNOWLEDGE. By Wutam Ger, 


Assistant Lecturer, Manchester Field Naturalists’ Society. With Illustrations. Crown 8vo, 35. 6d. 


FROM A NEW ENGLAND HILLSIDE. 


WILLIAM POTTS. Pot 8vo, 3s. 


THE FRIENDSHIP OF NATURE. A New England Chronicle of Birds and 


Flowers. By MABEL. OSGOOD WRIGHT. 16mo, 3s. 


_ SPEAKER.—“ There is close and patient observation in the book, as well as an imaginative handling of facts and a pleasant 
literary flavour.” 


PALL MALL BUDGET.—“ A charming little book.” 


Notes from Underledge. By 


THE PLANET EARTH. -An Astronomical Introduction to Geography. By 


RICHARD A. GREGORY, F.R.A.S. Globe 8vo, 2s. 


OBSERVATOR Y.—“ There cannot be a doubt that the author of the present little book has arrayed his facts in a very popular : 
and readable manner, and at the same time has induced to a retention of these by a concise and a little more technical synopsis at ' 
the end of each chapter. . . . A book to be honestly recommended for its purpose.” 


NATURE.—“ The explanations are models of clearness and accuracy, and the diagrams illustrating them are excellent. 
Many of them are new, and involve original ideas of the author ; as, for instance, a diagram illustrating the sun’s apparent path in 
winter and summer, and another showing the principle of Foucault's pendulum by a lecture experiment. Teachers of geography 
and physiography will do well to make themselves familiar with Mr. Gregory’s methods.” 


MACMILLAN AND CO., LONDON. 
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SCIENTIFIC WORKS 


FROM THE LIBRARIES OF 


Prof. H. J.. STEPHEN SMITH, and .A. COWPER RANYARD, Esq. (Editor of 
“ Knowledge ’’) 
(Continued from NATURE, fage Ixxxvini. of July 11),- 


ON SALE BY 


MACMILLAN & BOWES, CAMBRIDGE. 


ABBE, Tracts. 
Ilalf-morocco. 

ABBATT, R. ~ Calculus of Variations. 1837. 
Boards. 

AMERICAN JOURNAL OF MATHE- 
MATICS, Vols. 2, 3, and 4. Cloth. 42s. 

AMERICAN JOURNAL OF MATHE- 
MATICS, Vol. 4, parts. 12s. 

AMERICAN JOURNAL OF SCIENCE, 
1891 to 1894 (5 numbers wanting), and January 1895. 25,5. 

ANNALI DI MATEMATICA. Brioschi e 
Cremona, Serie II. tome 1, 4 Parts, and ii. Parts, 1-3. 


1867-8. 95. 
APOLLONIUS PERGAEUS. Pamphlets on 


1749-79. 
ARBOGAST.—Calcul des Dérivations. Calf. 

1800. I5s. 4 
ARCHIMEDE. traduites par Peyrard. 


to, boards. 1807. 10s. 6d. 
ASTRONOMICAL SOCIETY. MONTHLY 
NOTICES, Vols. 36 to 53, 1876-1893. £4 4s. 
BOUCHARLAT.—Théorie des Courbes. Half- 
If. 1810, 35. 
BOUCHARLAT. -—Eldémens de Mécanique. Half- 
calf. 1827. 35. 


BRUNNOW. —Sphirischen Astronomie. 1851. 5s. 
BLAKE. —Solutions of Problems in Aerodynamics. 
1882. 45. 6d. 
BRIGGS, H.— 
Calf. 50s. 

BRITISH ASSOCIATION REPORTS, 
1857-1867, 1869 and 1870. 13 vols. 35s. 

CAGNOLI.—Traité de Trigonométrie.. 1786 
(Davies Gilbert’s copy, with notes). 59. 

CAGNOLI.—Traité de Trigonométrie. 2° Ed. 
Cloth. 1808. 5s. 

CAUCHY. nollie d’analyse et de physique 
mathematique. 4 vols. 1840-7. £3 10s. 

CAUCHY.—FExercises de mathematiques. 5 vols. 
4to (4 calf gilt, r cloth). 1826-30. £4 4s. 

CAUCHY.—Résumé des lecons sur le Calcul 
Infinitésimal, &c. Half-bound. 12s. 

wae i ag ie et les travaux, par Valson. 2 vols. 
1868. 

CHASLES~ —_Liattraction des ellipsoides, 1846. 
And others. Cloth. 9s. 

CHRYSTAL, G.—-Algebra. 2 vols. 1886-9. 155. 


Arithmetica Logarithmica. 1624. 


CON DORCET.—Essais d’analyse. Tome 1. 1768. | 


EDINBURGH ROYAL SOCIETY.—TRAN. 
SACTIONS, Vol. 27, part 4 to 30, part I. 1875-1881, 


EDINBURGH ASTRONOMICAL OBSER. 
VATIONS. Vol. XIV. 1877. 9s. 

EISENSTEIN, G.— Mathematische Abhand- 
lungen. Half-calf. 1847 6s. 6d. 

EISON, JOHN.—Geometriae de Motu, Par stertia, 
sive Mechanica De Vecte. 1774 Century MS. Calf. 7s. 6d, 


me IN COLOURS, by Otiver Byryz 


EULER —Methodus Inveniendi Lineas Curvas, 


ULE R. Analytica. 2 Vols. 1783-5, 


restored portions by Horstey, Lawson, Burrows, Xc. | 


E ULE} R.—Elemens d’Algebre. 


FOURIER.—Analyse des Equations Determinées 
1831. 75. 6d. 

GALILEI.—Discourses on Mechaniks and Local 
Motion. Half-calf. 1730. 14s. 

GAUSS.—Determinatio Attractionis. 1818. Half. 
calf. 3s. 6¢.| And many others by Gauss. 

GAUSS AND WEBER.—Resultate aus dem 


Beobachtungen des magnetischen Verenis, 1836-41, and 
Tafeln (2). 9 Vols. 159. 


GOAD, J.—Astro-meteorologica. 1686. Calf. 125. 
GRAY, A.—Absolute Measurements, Vol. 1. 1888. 


7s. 6d. 
GUDERMANN. — Modular- Functionen. 1844 


5s. 6d. oe 

HAMILTON, H.—De Sectionibus Conicis. By. 
Hforsley’s copy, with autograph and many notes. 1758. 
s. 6d. 


7s. 6d. 

HANSEN. — Fundamenta Nova _Investigationis 
Orbitae Vitae. Half-russian. 1838. 12s. 

HERSCHEL, Sir J. F. W.—Light, Sound, and 
Heat, &c. Half-calf, 145. 

HODGSON.—Theory of Jupiter’s Satellites. Calf. 


1749. 55. 

HORREBOW, PETER.—Opera, Vol. 1. 1740. 
55. 6d. 

HORROX, JEREMIAH.— Opera 


Half-calf. AN. 3. 


posthuma. 
Calf. 1678. 50s. 
HUYGHENS, C.—Opera varia. 2 Vols. inl 
Calf. 1724. 


Qs. 
' JOULE, J. P.—Scientific Papers. 2 Vols. 1884-7. 


CRAMER. lignts Courbes alge- 
briqués. Calf. 1750. 30s. : 

CRELLE. . 1850-1. 145. | 


CRELLE.—Journal. Vol. 93. 1882. 75. 6d. 


CRELLE.—Encyklopadische Darstellung der Zah- | 


len. Band I. 1845. 9s. 
CRELLE.—Erleichterungs-Tafel. . 2-9 fachen 
aller Zahlen von 1 bis 10 Millionen. Half. calf. 1836. 215. 


DASE, Z.—Factoren-Tafeln : 8 Million u. 9 Million. | 


2vols. 18s. 


EDINBURGH ROYAL SOCIETY.—PRO- 
CEEDINGS, Nos. 93, 100, 105, and 108, 155. 


MACMILLAN & BOWES, CAMBRIDGE. 


245. 

KLEIN.—Theorie der Elasticitat, Akustik, und 
Optik. 1877. 6s. 6d. 

KRAMP.— Réfractions Astronomiques et Terrestres. 


1799. 55. 
LACROIX.—Traité de Calcul Differentiel et du 
Calcul Integ. 3 Vols. 1810-19. 215. 
Half-calf. 


LAPLACE., — Analytical Mechanics. 
1814. 55. 

LEGEN of Geometry and Trig 
nometry. 18 

LIEBIG, “> OGGEN DORFF, UND 


WOHLER.—Handworterbuch der Chemie, 18 parts 
1856-62. 215. 


LOOMIS.— Introduct‘on to Plane Astronomy. 1866. 


55. 6d. (And Others.) 
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NEWTON & CO.’S 


NEW PATENT 


“DEMONSTRATORS” LANTERN, 


FOR OIL OR LIMELIGHT. 7 


With Prism for Erecting, and and efficient 


for Vertical Projection. Single Lantern 
Price £9 9s. 
or gener: 
3, FLEET 8ST., scientific work. | 
LONDON. NEW CATALOGUE 


jection Appara- 
tus and Slides, 

Post Free, 
tamps. 


| of Lanterns, Pro- 


No Scientific Man 
should 
be without a 


free 


on application. | 


R.& J. BECK, Ltd, 68 Cornhill, London, 


The most simple 


CAMERA. 


| Full particulars 


~BROWNING’S SPECTROSCOPES. 


The Student’s Spectroscope has a prism of extremely dense glass, of very 
superior workmanship ; the circle is divided, and reads with a vernier to 
single minutes ; the slit is furnished with a reflecting prism, by means of 
which two spectra can be shown in the field of view atthe same time. The 
instrument will divide the D line in the Solar Spectrum, or the yellow Sodium 
lines distinctly. With aslight alteration of the adjustments, the instrument 
can be used for taking the refractive and dispersive powers of solids or 
liquids. The Student's Spectroscope is the best instrument for the Labora- 
tory and for all general work in Spectrum Analysis. 


Illustrated Catalogue of Spectroscopes, post free. 


| PRICE, COMPLETE IN CABINET, £6 10s, Od. 
| 


JOHN BROWNING, 63 STRAND, LONDON, W.C. 
NEGRETTI AND ZAMBRA, 


| SOLE MAKERS OF 


JORDAN'S (PATENT) SUNSHINE RECORDER. 


Latest and Most Perfect 
form. 


Price 


£5 15s. 6d. 
With a supply of Charts. 


NEGRETTI 


AND 


ZAMBRA, 


ScreNnTIFIC 
INSTRUMENT MAKERS 
TO THE QUEEN, 


38 HOLBORN VIADUCT. 


Branches :—45 Cornhill ; 
122 Regent St., London. 
Illustrated Description 

Post Free. . 


NEGRETTI & ZAMBRA’'S “ Illustrated Catalogue,” 600 Pages, 
1200 Engravings, Price 5s. 6d. 


Telephone No. 6583. Telegraphic Address: ‘‘ Negretti, London.” 
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CITY AND GUILDS OF LONDON 


INSTITUTE. 
Presipent.—H.R.H. THE PRINCE OF WALES, K.G, 
SESSION 1895-96. 

The Courses of Instruction in Engineering and Chemistry at the Institute's 
Colleges commence in October, and cover a period of two to three years. 
The Matriculation Examination of the Central Technical College will be 
held on September 17th to 20th, and the Entrance Examination of the Day 
Department of the Technical College, Finsbury, on September 17th. 


CITY AND GUILDS CENTRAL TECHNICAL COLLEGE 


(Exhibition Road, S.W.), a College for higher Technical Instruction for 
students not under 16 years of age preparing to become Civil, Mechanical or 
Electrical Engineers, Chemical and other Manufacturers, and Teachers. 

he Matriculation Examination will be held on September 17th to 2oth, 
and the new Session will commence on October rst. 

Professors :—O. Henrici, LL.D., F.R.S. (Mathematics), W. C. Unwin, 
F.R.S., M.1.C.E. (Civil and Mechanical Engineering), W. E. Ayrton, F.R.S. 
(Physics and Electrical Engineering), H. E. Armstrong, Ph.D., F.R.S 
(Chemistry). 


CITY AND GUILDS TECHNICAL COLLEGE, FINSBURY 
Leonard Street, City Road, E.C.). The DAY DEPARTMENT provides 
‘ourses of Intermediate Instruction for Students not under 14 years of age, 
one to enter Mechanical or Electrical Engineering, and Chemical 
ndustries. 

The Entrance Examination will be held on September 17th, and the new 
Session will commence on October rst. 
Professors :—S. P. Thompson, D.Sc., F.R.S. (Electrical Engineering), 
J. Perry, D.Sc., F.R.S. (Mechanical Engineering), R. Meldola, F.R.S. 
istry), 


(Chemistry). 
JOHN WATNEY, Hon. Secretary. 
City and Guilds of London Institute, 
Gresham College, Basinghall Street E.C. 


UNIVERSITY COLLEGE, LONDON. 
ENGINEERING AND ARCHITECTURE 
DEPARTMENT. 

ASSISTED BY TECHNICAL EDUCATION BOARD OF LONDON 
COUNTY COUNCIL AND BY THE CARPENTERS’ COMPANY. 
SESSION 1895-6. 


The COURSES of INSTRUCTION in Mechanical, Civil, Electrical | 
Engineering, and Architecture COMMENCE on OCTOBER ist. They | 


are arranged to cover periods of two and three years. 
Particulars of the Courses, of Entrance Scholarships, of the Matriculation 
Examination, and of the Fees, may be obtained from the SECRETARY. 


PROFESSORS. 
MECHANICAL ENGINEERING, T. Hupson Beare, M.I.C.E. 
ELECTRICAL ENGINEERING, J. A. Fiemine, F.R.S, 
CIVIL ENGINEERING, L. F. Vernon Harcourt, M.I.C.E. 
ARCHITECTURE, T. RoGer F.R.I1.B.A. 
PHYSICS, G. Carey Foster, F.R.S. 
CHEMISTRY, W. Ramsay, F.R.S. 
APPLIED MATHEMATICS, K. Pearson, M.A. 
ECONOMIC GEOLOGY, T. G. Bonney, F.R.S 
MATHEMATICS, M. J. M. Hitt, F.R.S. 


The new wing of the College, opened by H.R.H. the Duke of Connaught 
in May 1893, contains spacious Mechanical and Electrical Engineering 
Laboratories, Workshops, Drawing-Office, Museum, and Lecture Theatres. 

The Laboratories are fitted with all the best appliances for Practical 
Work and for Research Work of the most advanced character. 


‘UNIVERSITY COLLEGE OF SOUTH 
WALES AND MONMOUTHSHIRE. 


The Thirteenth Session will begin on Monday, October 7, 1895. 

The College Prospectus, containing a detailed account of the Classes in the 
Faculties of Arts and Science, in the Department of Engineering, and in the 
Department for the Training of Teachers in Elementary and Secondary 
Schools, Special Prospectuses of the School of Mining, the Medical School, 
and the Training School of Cookery, and the Domestic Arts, together with 
particulars of Scholarships and Exhibitions to be offered for Competition in 
September, may be obtained on application to the REGISTRAR 


ABERDARE HALL. 
This Hall of Residence for Women Students is under the superintendence 
of Miss Hurtsatt (Somerville Hall, Oxford). 
. A. JENKINS, B.A., 
egistrar and Secretary. 
University College, Cardiff, 
July 19, 1895. 
OWENS COLLEGE, VICTORIA 
UNIVERSITY, MANCHESTER. 


CHEMISTRY COURSE. 
Full Particulars of this Course, qualifying for the VICTORIA UNI- 
VERSITY DEGREES with Honours in Chemistry and for Higher 


Technical Courses in Inorganic and Organic Chemistry, will be forwarded on 


application. 
he Session Commences OCTOBER t. : 
H. W. HOLDER, M.A., Registrar. 


UNIVERSITY COLLEGE OF NORTH 
WALES (BANGOR). 


SESSION 1895-96 will open on TUESDAY, OCTOBER 1, 
DEPARTMENTS of PHYSICS, CHEMISTRY, and BIOLOGY. 


f Prof. A. Gray, M.A. 
PHYSICS Assistant Lecturer and Demonstrator, T. 
M.A., B.Sc. 

Prof. J. J, Doppiz, M.A.. D.Sc. 

CHEMISTRY... { Assistant Lecturer and Demonstrator, F. Mars- 
DEN, M.Sc., Ph.D. (Heidelberg). 

Botany—Prof. R. W. B.Sc. 

BIOLOGY ...... and Physiology—-Prof. Puitie J. Wurre, 


M. 


The Classes and Laboratory Courses of this College are arranged to suit 
the requirements of Students of Practical Science, as well as of Students 
preparing for University and other Examinations. The Lectures in Chem. 
istry, Physics, Botany, and Zoology, are recognised by the Universities of 
Edinburgh and Glasgow as qualifying for the Medical Degrees of those 
Universities. One Annus Medicus may be taken at this College. 

The extensive Laboratories (Physical, Chemical, and Biological) are fully 
equipped for Study and Research, and in the Physical Department special 
provision has been made for the Teaching of Electrical Engineering. A 
Special Course has been arranged in this subject. 

Inclusive Tuition Fee, £10; Registration Fee, £1 15. 


LABORATORY FEES (per Term) 


on the scale of £1 1s. for six hours a week, in each Department. 

A considerable number of Scholarships and Exhibitions are open for com- 
petition at the beginning of each Session, and several are awarded at the 
close of each Session on the result of the year’s work. 

For full information as to Science and Arts Courses, apply for Prospectus 
to the Secretary and Registrar, 

J. E. LLOYD, M.A, 


BEDFORD COLLEGE (LONDON) 
FOR WOMEN, 
8 andg YORK PLACE, BAKER STREET, W. 
Founvep 1849.—Principal, Miss EMILY PENROSE. 


HYGIENE AND PUBLIC HEALTH. 

A Course of Scientific Instruction in Hygiene and Public Health, qualify- 
ing Women to be Teachers, Lecturers, and Inspectors, will begin in October, 
and extend over the Session. The Course will be both Theoretical and 
Practical, and will embrace Lectures on 
Louis Parkes, M.D.Lond., D.P.H., 

with Practical Demonstration in the 

College Laboratories and at the Parkes 

Museum. 

PHYSIOLOGY AND BAC- H. <A. Kantuack, M.D.Lond., 

TERIOLOGY on { M.R.C.S. 

CHEMISTRY ... Crompton, F.C.S. 
PHYSICS ooo F. Womack, B.Sc. Lond. 

Practical Work in the Chemical and Physical Laboratories of the College. 

Particulars to be obtained from the PrinciPaL. 


LUCY J. RUSSELL, Honorary Secretary. 


BEDFORD COLLEGE (LONDON) 
FOR WOMEN, 
8 and 9 YORK PLACE, BAKER STREET, W. 
FounbeEpD 1849.—Principal, Miss EMILY PENROSE. 
SESSION 1895-6. 
The Session in the College, the Training Department, and the Art School 
will begin on THURSDAY, OCTOBER 3, 1805- Students are expected to 
enter their names on Wednesday, October 2. The Inaugural Lecture will be 
delivered by Prof. Herkomer, R.A., on the first day of Term, at 4.30 p.m. 
Courses in preparation for all the Examinations in Arts and Science at the 
University of London. Lectures in all branches of Higher Education. 
Students can reside in the College. The Art School is open from 10 till 4. 
All inquiries to be made of the Principat. 


LUCY J. RUSSELL, Honorary Secretary. 


UNIVERSITY COLLEGE OF SOUTH 
WALES AND MONMOUTHSHIRE, 
CARDIFF. 


ENTRANCE SCHOLARSHIP AND EXHIBITION EXAMINA- 
TION, SEPTEMBER 1895. 

One Scholarship of £35, Four of £25, One of £20, Two of £15, Five Crad- 
dock Wells’ Exhibitions Twelve Exhibitions to cover the cost of Tuition, 
Two Scholarships of £20 (open to Men Students who have resided in 
County of Brecon during the past ten years), and a number of Free Student- 
ships in connection with the Counties of Glamorgan, Monmouth, an 
Cardiff, will be offered for competition at the Entrance Examination m 
September 1895. 7 

‘or information in respect of the Glamorgan Free Studentships, apply to 
Mr. WatTER Hoaa, Pontypridd ; for those connected with the County 
Monmouth, to Mr. Evan SMatt, County Council Offices, Newport ; 
for all further information and Prospectuses for College Scholarships and 
Exhibitions, as well as Cardiff Free Studentships, apply to 

J. A. JENKINS, B.A., Registrar. 
University College, Cardiff, July 11, 1895. 
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THE LONDON HOSPITAL MEDICAL 
COLLEGE. 


The WINTER SESSION will commence on TUESDAY, OCTOBER 1. 

The Hospital 1s the largest general Hospital in the kingdom, and contains 
nearly 800 beds. Number of in-patients last year, 9703; out-patients, 
128,315 ; accidents, 12,733. 

Surgical operations daily. Major operations in 1894, 1778. 

Appointments :—Forty qualified resident appointments are made annually. 
Dressers, Clinical, Post-mortem Clerks, and Maternity Assistants are ap- 
pointed every three months. All appointments are free. Holders of resident 
appointments are also provided free board. _ ; 

SCHOLARSHIPS AND Prizes.—Entrance Scholarships, value £120, £60, 
£35, £30, and £20, will be offered for Competition at the end of September. 
Numerous Scholarships and Prizes are given annually. ; 

FEEFs.—120 guineas in one payment, or 130 guineas by instalments. A 
reduction of 15 guineas is allowed to the sons of members of the profession. 

Luncheons or Dinners at moderate charges can be obtained in the 
Students’ Club. The Students’ Clubs Union, embracing all the Scientific, 
Social, and Athletic Clubs, are available to all Students. The Clubs Union 
Ground is at Lower Edmonton. 

The Metropolitan, Metropolitan District, East London, and South- 
Eastern Railway Stations are close to the Hospital and College. 

For further information apply, personally or by letter, to 


MUNRO SCOTT, Warden. 
Mile End, E. 


UNIVERSITY COLLEGE, LONDON 


The Session of the Faculty of Medicine will commence on October 1. 
Introductory Lecture, at 4 p.m., by Prof. J. Rose Braprorp, M.D., D.Sc., 
F.R.S. 

The Examinations for the Entrance Exhibitions will commence on Sep- 
tember 25. 

Scholarships, Exhibitions, and Prizes of the value of £800 are awarded 
annually. 

In University College Hospital about 3000 In-patients and 35,000 Out- 
patients are treated during the year. Thirty-six Appointments, eighteen 
being resident (as House Surgeon, House Physician, Obstetric Assistant, 
&c.), are filled up by competition during the year, and these, as well as all 
Clerkships and Dresserships, are open to Students of the Hospital without 
extra fee. 

Prospectuses, with full information as to Classes, Prizes, &c., may be 
obtained from th College, Gower Street, W.C. 


A. E. BARKER, F.R.C.S., Dean. 
J. M. HORSBURGH, M.A., Secretary. 


“UNIVERSITY COLLEGE OF NORTH 
WALES, BANGOR. 
ELECTRICAL ENGINEERING. 


Prof. A. GRAY will begin, in OCTOBER next, a Systematic COURSE 
of INSTRUCTION in Electrical Measurement and Practical Electricity. 
The Physical Laboratory is fully equipped with a Compound Steam Engine, 
Dynamos, Transformer, Secondary Battery, and the most approved modern 


Measuring Instruments for all Branches of Electrical Engineering. Labora- | 


tory Feesat the rate of £1 1s. per Term for six hours per week. Composition 
Fee for all College Lectures for the Session, £10. 

penal for Calendar, Prospectus, and general information to be 
made to 


DEPARTMENT OF CIVIL, MECHANICAL, AND ELECTRICAL 
ENGINEERING. 
The next Session will begin on TUESDAY, OCTOBER 8, 1895. 
Applications for Admission will be received up to Tuesday, October 1. 
The number of Students in the Engineering Department is limited to 60. A 
Preliminary Examination must be taken on entrance by those who have not 
recently passed some other approved examinations. The Courses comprise 
Lectures, Instruction in Machine and Geometrical Drawing, and Experi- 
mental Work in the Engineering Laboratories. 
may be obtained from the RzcisTRAr of the Yorkshire College, 
eds. 


BRADFORD TECHNICAL COLLEGE. 


WANTED, a HEAD-MASTER of the CHEMISTRY and DYEING 
DEPARTMENT. The person appointed will be required to commence 
early in SEPTEMBER next if possible, and devote the whole of his time 
to the Duties of the Appointment. 

A Prospectus of the Department may be had of the undersigned, to whom 
Applications, stating Age, Experience, Qualifications or Diplomas, and 
Salary required, must be sent as soon as possible. 

OHN NUTTER, Secretary. 
July 16, 1895. 


BRADFORD TECHNICAL COLLEGE. 


WANTED, ao & SEPTEMBER, a MASTER to teach Practical 
Plane and Solid Geometry and Machine Construction. An A.R.C.Sc. 
(Lond.) preferred. Salary £100 per annum. 


Applications to be sent in to me as soon as possible. 
JOHN NUTTER, Secretary. 


July 16, 1895. 


BALLIOL COLLEGE, CHRIST 
CHURCH, AND TRINITY COLLEGE, 
OXFORD. 

NATURAL SCIENCE SCHOLARSHIPS AND EXHIBITIONS. 


A Combined Examination for Natural Science Scholarships and Exhibi- 
tions will be held by the above Colleges, beginning on TUESDAY- 
NOVEMBER 10, 18095. 

Three Scholarships and two Exhibitions will be offered, the Scholarships 
being worth £80 a year. 

The subjects for Examination will be Physics, Chemistry, and Biology, 
ue Candidates will not be expected to offer themselves in more than two of 
these. 

Particulars may be obtained by application to 

A. VERNON HARCOURT. 

Christ Church, Oxford. 


MASON COLLEGE, BIRMINGHAM. 
PHYSICS DEPARTMENT. 
Professor J. H. Poynrine, Sc.D., F.R.S. 


APPOINTMENT OF ASSISTANT LECTURER AND 
DEMONSTRATOR. 


The Council invite applications, on or before August 31, 1895, for the 
above Appointment, vacant in consequence of the election of Mr. Joun 
Burke, B.A., Dub., to a Berkeley Fellowship in Owens College, Man- 
chester. 

The Duties of the Appointment will commence on October 1, 1895. 

Particulars of the Stipend, Conditions, and Duties, will be forwarded on 
application to the undersigned, to whom all applications for the Appointment 


should be sent. 
GEO. H. MORLEY. 


UNIVERSITY COLLEGE OF SOUTH 
WALES AND MONMOUTHSHIRE. 


APPOINTMENT OF ASSISTANT LECTURER AND 
DEMONSTRATOR IN ENGINEERING. 

Applications are invited for the Post of ASSISTANT LECTURER and 
DEMONSTRATOR in ENGINEERING in the above College. 

Candidates should state their Age, and send 70 Copies of Application and 
Testimonials on or before AUGUST 31, 1895, to the undersigned, from 
whom particulars of the Duties and Salary may be obtained. 

J. A. JENKINS, B.A., Registrar and Secretary. 
University College, Cardiff, July 15, 1895. 


FESTINIOG COUNTY SCHOOL. 


SCIENCE MASTER Required for the above School. Strong Physics 
essential. Preference given to one who could teach Mechanical Drawing, 
Engineering, and Geology. Master will be expected to take a share of the 
ordinary Form Work. 


Duties to commence about September 16. Salary £150, with prospect of 
increase. 


Applications with Testimonials to be sent to the undersigned before 


31. 
R. O. JONES, Solicitor, Clerk to the Governors. 
Blaenau Festiniog. 


UNIVERSITY COLLEGE, DUNDEE. 
HARRIS CHAIR OF PHYSICS. 

The Council of this College will shortly proceed to Appoint a PRO- 
FESSOR to occupy the above Chair, which has been newly instituted by the 
Trustees of the Harris Bequest. The Salary has been fixed at £400 per 
annum, with a Share of the Fees. 

The Successtul Candidate will be required to enter upon his Duties on 
October 15. 

Applications, accompanied by Thirty Copies of Testimonials, should be 
sent to the Undersigned not later than WEDNESDAY, AUGUST 21. 

R. N. KERR, Secretary. 


WOOLWICH POLYTECHNIC Y.M.C.I. 
The Governors are prepared to receive applications for the following 


posts :— 

LECTURER IN PHYSICS, visiting the Institute on four evenings in 
the week. Salary, £110 for the Session of about 8 months. 

LECTURER IN MECHANICS, visiting the Institute on three even- 
ings in the week. Salary, £70 for the Session of about 8 months. 

Applications should be received not later than Friday, August 23. Further 
particulars may be obtained on application to 


Tue CLERK TO THE GOVERNORs, 
The Polytechnic, Woolwich. 


CHARING CROSS HOSPITAL 
MEDICAL SCHOOL. 


The LECTURESHIP on PHYSIOLOGY is Vacant. A minimum ot 
4300 a year is guaranteed for the teaching of Physiology, in addition to a 
—— for working expenses.—For full particulars apply to the Drawn, 62 

handos Street, 
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PHYSIOLOGICAL AND TECHNOLOGICAL 
LABORATORY FOR THE FERMENTATIONS. 
COPENHAGEN (30 Frydendalsve)). 


Director: ALFRED JORGENSEN, 
Author of “ Micro-Organisms and Fermentation.” 


Courses of Instruction, for Beginners as well as for Advanced Students, in 
the Physiology and Technology of Fermentations, with particular regard to 

ANSEN’S System for the Analysis and Pure Cultivation of Yeast. 

The Laboratory possesses a numerous collection of Culture-Yeast Species, 
Wild Yeasts, and Zymogenic Bacteria. 

Manuals of Instruction :—Alfred Jérgensen: ‘‘ Micro-Organisms and 
Fermentation” (published by F. W. Lyon, Eastcheap Buildings, London), 
New Edition, 1893; French Edition (Paris, 1894); Third German Edition 


(Berlin, : 892). 

E. Chr. | : “‘ Untersuchungen aus der Praxis der Garungsindustrie” 
pw zur Lebensgeschichte der Mikroorganismen), published by R. 

idenbourg, Munich, 2 vols., 1890-92. In French in Comptes rendus du 
Laboratoire de Carlsberg (Hagerup, Copenhagen). English Edition, 
London (Spon), 1895. 

Further particulars on application to Director. 


VICTORIA UNIVERSITY. 
THE YORKSHIRE COLLEGE, LEEDS. 


The 22nd Session of the Department of Science, Technology, and Arts 
will begin on October 7, and the 65th Session of the School of Medicine on 
October 1, 1895. 

The Classes prepare for the follo-ving Professions: Chemistry, Civil, 
Mechanical, Electrical, and Sanitary Engineering, Coal Mining, Textile 
Industries, Dyeing, Leather Manufacture, Agriculture, School Teaching, 
Medicine, and Surgery. University Degrees are also conferred in the 
faculties of Arts, Science, Medicine, and Surgery. 

Lyddon Hall has been established for Students’ residence. 


Prospectus of any of the above may be had from the REGISTRAR, 


TO LECTURE SOCIETIES, INSTITU- 
TIONS, &c.—Mr. ERIC STUART BRUCE, M.A. Oxon, F.R. Met. 
So.., can accept Engagements for his attractive and highly successful 
POPULAR SCIENCE LECTURES, illustrated by Novel and 
Brilliant Experiments. For Prospectus and Terms, apply to FE. Bruce, 
Esq., 19 Campden House Road, Kensington, London, W. 


OPTICAL & SCIENTIFIC INSTRUMENTS. 


Spectrometers, Spectroscopes, Goniometers, Cathetometers, Optical 
Benches, &c., &c. Instruments for special purposes constructed to Clients’ 
own designs. Prices moderate. 

W. WILSON (formerly Foreman at Messrs. ELLIOTT BRos.), 
56 Crogsland Road, Chalk Farm, London, N.W. 


MANUFACTURER OF 
ELECTRICAL & PHYSICAL 
INSTRUMENTS, 

44 Hatton Garden, London. 
Catalogues Free. 


CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 
LIMITED. 
St. Tibb’s Row, Cambridge. 


NOW READY. 


Appendix to Descriptive List of Physical and Physiological Instruments, 
containing many new and improved forms of Apparatus designed and manu- 
factured by the Company since June 1892, including BIFILAR PEN- 
DULUM for measuring Eart Tremors, YULE’S HARMONIC 
ANALYSER, and PLATINUM PYROMETERS for Scientifie and 
Commercial purposes. 

Post Free on Application. 


MANUFACTURERS OF IMPROVED MICROTOMES AND 
ACCESSORIES FOR SECTION CUTTING. 


Seismographs for automatically recording some of the Phenomena 
of Earthquakes, as supplied to many of the leading Observatories. 


Scientific Apparatus designed and manufactured for 
special purposes. 
Address all communications: 
‘Instrument Company, Ltd., Cambridge.” 


SCIENCE PROGRESS 


A MONTHLY REVIEW OF CURRENT 
SCIENTIFIC INVESTIGATION. 


Edited by J. BRETLAND FARMER, M.A, 
With the Co-operation of a powerful Editorial Committee, 


Contents of AUGUST Number. 


CHEMICAL AFFINITY. By James Wacker, Ph.D., D.Sc., Professor 
of Chemistry in University College, Dundee. 
VIEWS ON MINE ECIES. By H. A. Miers, M.A. 


SRAL S 
INSULAR FLORAS (Part V.). By - Bortinc-HEMsLey, F.RS, 


Royal Herbarium, Kew. 
THE RESERVE MATERIAL OF PLANTS. By REvNops 
4 


Green, M.A., F.R.S., Professor of Botany to the 


Society of London. 
THE RELATIONS OF ATOMS. By Arnotp Etoanrr, 
.Sc., Ph.D. 
APPENDICES : 
I. NOTICES OF BOOKS. 
II. CHEMICAL LITERATURE FOR JUNE, 1895. 
Price HALF-A-CROWN. Subscription Price, 25s. per Annum, Post Free, 
Vots. I. and II. in Handsome Cloth Boards, each containing 
over 500 pp., now Ready. Price 15s. each. 
London: THE SCIENTIFIC PRESS, Limited, 428 Strand, W.C, 


THE IRISH NATURALIST. 


A Monthly Magazine of Irish Zoology, Botany, ani 


Geology. Price 6d. 
Edited by GEO. H. CARPENTER, B.Sc., and R. LLOYD 
PRAEGER, B.A. 
Vol. 1 (1892), Price 3s. 6¢. Vol. 2 (1893), Price 5s. Vol. 3 (1894) will be 
sent in Monthly Parts to any Address for 5s. 


Dublin: EASON & SON, Lrp., 40 Lower Sackville Street 
(to which Address Subscriptions should be sent). 
SIMPKIN, MARSHALL, HAMILTON, KENT, & (C0. 


NEW BOOK BY THE LATE MR. G. J. ROMANES, 
Just Published, Crown 8vo, 4s. 6d. 


MIND AND MOTION AND MONISW. 


BY THE LATE 
GEORGE JOHN ROMANES, M.A., LL.D., F.RS. 
LONDON: LONGMANS, GREEN, & CO. 


NO END OF WORRY SAVED BY USING 
STONE’S TIME-SAVING 
For keeping in order all SPECIALITIES 


LETTERS, PAPERS, PAMPHLETS, Music, &c. 
Sold by Stationers everywhere. Send postcard for Illustrated Catalogue to 
the manufacturers, 
HENRY STONE & SON, BANBURY. 
Special Boxes, Files, and Cabinets made to order for avariety of purposts. 


London: 


-PHCENIX FIRE OFFICE, 


19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
ESTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 


SecreTaries—W. C. MACDONALD and F. B. MACDONALD 
LOSSES PAID OVER £20,000,000. 


BEST DRAPER’S INK (DICHROIC) 
BLACK 


INK 
KNOWN In Jars, 6d., 1s., & 2s, each. 


Can be obtained in London, through Messrs. BarcLay & Sons, Farringdoo 
Street; W. Epwarps, Old Change; F. NEWBERY & Sons, Newgate 
Street ; and to be had of all Stationers. 


BEWLEY & DRAPER (Limited), Dublin. 


When this Ink is used writing 
becomes a pleasure. 


May be had from all Stationers. 
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MINERALS, FOSSILS, ROCKS, 


Both single specimens and systematically arranged Collections. The 
pn of the designations is warranted. On d d trial consig 

will be sent. Attention is drawn to my ; 
COLLECTION of 35 CRYSTAL-MODELS in WOOD, 


size about 5 cm., containing all models sketched in the ‘‘ Mineralogy of 
F. ” 


Rutley. 
Package and Postage... 
£170 


My different Catalogues: I. Mineralogy (Minerals, Meteorites, Mineral 
Preparations for Exhibiting Optical Phenomena, Mineralogical Apparatus 
and Utensils). II. Palaontology and General Geology (Illustrated). III. 
Gypsum Casts (Illustrated). IV. Rocks, Thin Sections of Rocks, Petro- 
graphical Apparatus and Utensils. Wild de supplied Gratis on Application. 


Dr. F. KRANTZ, 
Rhenish Mineral Office, Bonn on the Rhine. 


ESTABLISHED 1833. 
{Represented by Messrs. HARRINGTON BROs., Cork, Ireland, 
and Oliver’s Yard, 53A, City Road, London.) 


~ LIVING SPECIMENS FOR | 
THE MICROSCOPE. 


Protococcus, Volvox, Spirogyra, Vaucheria, Amoeba, Vorticella, Hydra, 
Lacinularia, Pedalion, Leptodora, Cristatella, and other Pond Life. rice 
1s. per Tube, Post-free, with Drawing and Description. Helix pomatia, 
Astacus nobilis, Amphioxus, &c., for Dissection purposes. Clarke's Black 
Ceinent, for sealing and finishing Microscopic Slides (Spirit-proof and highly 
recommended for Fluid Mounts), Price rs. per Bottle. List free. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 


The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Aloy- 
onium ; Hormiphora (preserved) ; Leptoplana ; Lineus, Amphiporus ; Nereis, 
Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, Gammarus, 
Ligia, Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, Pectens, 
Bugula, Crisia, Pedicellina ; Holothuria, Asterias, Echinus; Ascidia, Salpa 
(preserved), Scyllium, Raia, &c., &c. 

For prices and more detailed lists apply to 

Biological Laboratory, Plymouth. 


THE DIRECTOR. 


COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


For the Use of Students, Science Teachers, Prospectors, &c., and to 
Illustrate the leading Text-books, in Boxes, with Trays. 


50 Specimens, 10s. 6d.; 100 do., 21s.; 200 do., 42s. 
jew Price List of Minerals, Rocks, and Stratigraphical Series 

of Fossils, Post Free. 
ROCK SECTIONS for the MICROSCOPE, from 1s. 6d. each, Post Free. 
CATALOGUES GRATIS. 


CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &c. 
always in stock. 


THOMAS D. RUSSELL, 
78 NEWGATE STREET, LONDON, E.C. 


F. H. BUTLER, M.A. Oxon., Assoc. R. S. Mines. 
NATURAL HISTORY AGENCY. 

158 ROM PTON ROAD, LONDON. 
Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 

NOW ON SALE :—The Contents of Three Collections of Fossils recently 
acquired, including finely preserved examples of numerous Species from 
most of the Geological Formations, notably Fish from the Lower Lias, and 
Mollusca from the Mountain Limestone, Chalk, Barton and Bracklesham 
Beds, Oligocene, and Crag ; also Gold in the Matrix from several localities, 
Infusorial Earth from Talbot, Victoria; Polished Agates, Labradorite, and 
other Ornamental Minerals, and Gabbro, Troctolite, and Augite-Andesite 
from Germany. Collections of Natural History Objects provided to order 
and sent on approval. 


A few copies of Dr. Hume's ‘RESEARCHES ON THE UPPER 


MINERAL COLLECTIONS & SPECIMENS. 


JAMES R. GREGORY’S MUSEUM & STORES 


WELL-AUTHENTICATED SPECIMENS. 
The Cheapest, Best, and Largest Stock in London. 


Latest arrivals.—Choice specimens from many localities, mostly from Old 
Collections, Rare and Curious Precious Stones—cut. New Sections of Rocks. 
CATALOGUES AND PRICE LISTS, POST FREE. 


JAMES R. GREGORY’S 
MUSEUM AND STORES, 
§8 CHARLOTTE ST., FITZROY SQUARE, LONDON. 


ALBERT EDWARD JAMRACH 


(Late CHARLES JAMRACH), 
NATURALIST, 


180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis, China, Lacquer, Gongs, Shells, and other Curios. 


STANLEY 


Mathematical Instrument Manufacturer to H.M. Government, Council 
of India, Science and Art Department, Admiralty, &c. 


Mathematical, Drawing, and Surveying Instruments 
of every description 
Of the Highest Quality and Finish, at most Moderate Prices, 
Illustrated Price List Post Free, 
W. F. S. obtained the only Medal in the Great Exhibition o. 1862 for 
Excellence of Construction of Mathematical Instruments, and the only Go_p 


MEDAL in the International Inventions Exhibition 1885 for Mathematical 
Work. Silver Medal, Architects’ Exhibition, 1886. 


Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


HOLLOWAY’S OINTMENT 
CURES 


Gout, Rheumatism, Lumbago, Sciatica, 
Cuts, Bruises, Sprains, &c. 
INVALUABLE FOR ALL SKIN DISEASES. 
Holloway’s Ointment and Pills may be obtained of 

all Medicine Vendors. 


NOTICE.—Advertisements and business letters for 
NATURE should be addressed to the Publishers ; 
Editorial communications to the Editor. The 
telegraphic address of NATURE is “ PHUSIS,” 
LONDON. 


CHARGES FOR ADVERTISEMENTS. 


& 
Three Linesin Column ....... 0 2 6 
One Eighth Page, or Quarter Column . 0 18 6 
Quarter Page, or Half aColumn ... 115 © 
Half a Page, ora Column ...... 3 5 0 
SUBSCRIPTIONS TO “NATURE.” 
To ALL PLACES ABROAD :— 
Quarterly ..... 8 


Money Orders payable to MACMILLAN & CO. 


CRETACEOUS ZONES” still on hand, Price 3s. each. Also THE 
GLACIALISTS’ MAGAZINE, as issued, 6d. per copy. 


OFFICE: 29 BEDFORD STREET, STRAND, W.C, 
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“OPTIMUS” roves PHOTOGRAPHIC OUTFITS, 


EXTRA LONG FOCUS CAMERA. 

British Journal of Photography says:—‘‘The present model Rayment Camera jg 
among the very lightest of actually rigid cameras offered to the public. The rapidity of 
opening and closing is greatly facilitated by the additional arrangement for throwing the 
pinion out of gear from the rack. There is no curtailment of view when lenses of short 
focus and wide angular aperture are in use. All movements necessary to the modem 
scientific photographer are included in this compact instrument.” 


Including Rayment Camera, Three Double Dark Slides, ‘‘ Optimus” Rapid Rectilineay 
Lens, Instantaneous Shutter, Tripod Stand, Waterproof Case, complete— 


4% x 3} 5x4 64 x 43 84 x 64 10 x 8 12 x 10 15 X 12 inches 
£10 £11 £12 £15 £20 £25 £30 


PERKEN, SON & RAYMENT, LONDON. 
KING MENDHAM & CO. 


MANUFACTURERS OF 


WIMSHURST MACHINES. 


No. 502, with 12 in. Plates, £2 15 | No. 504, with 17 in. Plates, gf 10 
503, 45 15 in. ” 3 ” 5°95, » 20 in. ” 5 10 


ELECTRICAL APPARATUS 


For Lecture, Experimental, and other Purposes. 


up Write for Large New Catalogue (1st Section, ‘‘EXPERIMENTAL”’), 
Sixth Edition, 100 pp., 620 Illustrations, Post Free, 8d. 


WESTERN ELECTRICAL WORKS, BRISTOL. 


ESTABLISHED 1876. 


HARVEY & PEAK. 


(BY APPOINTMENT TO THE ROYAL INSTITUTION OF GREAT BRITAIN.) 


INDUCTION COILS, giving from 2 in. to 15 in. Sparks for the WonpERFUL 
Experiments of 

TESLA’S APPARATUS (Patent). 

SPECTRUM TUBES of the New Gases Hetium and Arcon. 

VACUUM TUBES. Large Assortment. 

WIMSHURST MACHINES of Improved Construction and Best Make. 

WIMSHURST MACHINES, ordinary, from £1 15s. 

WIMSHURST’S STATIC MOTORS. 


Illustrated Catalogue, Parts 1 and 2, Sixpence each. 


56 CHARING CROSS ROAD, LONDON, W.C. 


SCIENTIFIC WORTHIKES. 


The following is a list of the Steel Portraits that have appeared in the above Series :— 
MICHAEL FARADAY. SIR GEORGE B. AIRY. 


THOMAS HENRY HUXLEY. J. LOUIS R. AGASSIZ. 
DARWIN. {EAM BAPTISTE DUMAS. 
YNDALL. 
SIR CHARLES WHEATSTONE. ILLIAM SPOTTISWOODE 
i SIR WYVILLE THOMSON. ARTHUR CAYLEY. 
LORD KELVIN. JOHN’ CoucH ADAMS 
BARON ADOLF ERIK NORDENSKJOLD. ae JOSEPH SYLVESTER 
HERMANN L. F. HELMHOLTZ. | MITRI IVANOWITSH MENDELEEF. 


SIR JOSEPH DALTON HOOKER. LOUIS PASTEUR, 
WILLIAM HARVEY. SIR ARCHIBALD GEIKIE. 
N.B.—The Portrait of Sir A. Geikie is the first of a New Series, and is a Photo-gravure. 


Proof impressions of these, printed on India paper, may be had from the Publishers, price 5s. each; or the Set of 
28 Portraits in a Handsome Portfolio for £7 5s., carriage paid. The Portfolio may be had separately, price 6s. 


Cheques and Money Orders payable to MACMILLAN & CO. 
OFFICE OF “NATURE,” 29 BEDFORD STREET, STRAND. 


Tr 


4 

; 

zz 

We | =— | 

| 

—— 

| 4 

‘ 

NG 


FUL 


of 


Avcust 1, 1895] 


NATURE cxi 


PRACTICAL BOTANY for 
GINNERS. By Prof. F. O. BOWER, D.Sc., F.R.S., 
Author of ‘* A Course of Practical Instruction in Botany.” | 
Globe 8vo. 35. 6d. | 


A COURSE 
STRUCTION in BOTANY. By F. O. BOWER, D.Sc., 
F.R.S., Regius Professor of Botany in the University of | 
Glasgow. Crown 8vo. 10s. 6d. | 


| 


BOTANY. By G. T. BETTANY, M.A., B.Sc., F.L.S., 
late Lecturer on Botany in Guy’s Hospital Medical School, | 
sometime Examiner in Botany, Cambridge University | 
Local Examinations. Pot 8vo. Is. 


BOTANY. By Sir J. D. Hooker, 


F.R.S. With Illustrations. Pot 8vo. fs. 
[Sctence Primers. 


The STUDENT’S FLORA of the 


BRITISH ISLANDS. By Sir J. D. HOOKER, F.R.S. 
Third Edition. Globe 8vo. tos. 6d. 


LESSONS in ELEMENTARY 
BOTANY. By DANIEL OLIVER, F.R.S. The Part | 
on Systematic Botany based upon material left. in manu- 
script by the late Prof. HENSLow. With numerous IIlustra- 
tions. Third Edition, Fcap. 8vo. 45. 6d. 


FIRST BOOK of INDIAN BOTANY. 


By DANIEL OLIVER, F.R.S. With numerous IIlustra- 
tions. Globe 8vo. 6s. 6d. 


SCIENTIFIC PAPERS of ASA GRAY. 
Selected by CHARLES SPRAGUE SARGENT. Vel. 
I. Reviews of Works on Botany and Related Subjects, 
1834-1887. Vol. II. Essays, Biographical Sketches, 
1841-1886. 8vo. 215. 


BOTANICAL TEXT-BOOK 
ixth Edition). 
Vol. I. StrrucruraL Borany: or Organography on the 


Taxonomy and Phytography, and a Glossary of Botanical 
Terms. By ASA GRAY. 8vo. 10s. 6d. 


Vol. II. PuysiotocicaL Borany. I. Outlines of the 
History of Phenogamous Plants. II. Vegetable Physiology. 
By G. LINCOLN GOODALE, A.M., M.D., felbeen of 
Botany in Harvard University. 8vo. 10s. 6d. 


The PHYSIOLOGY of the CIRCULA- 
TION IN PLANTS, IN THE LOWER ANIMALS, 
AND IN MAN. Being a course of lectures delivered at 
ithe Surgeons’ Hall to the President, Fellows, &c., of the 
Royal College of Surgeons of Edinburgh, in the summer of 
1872, by J. BELL PETTIGREW, M.D., F.R.S.__ Iilus- 
trated by 150 Engravings on Wood. 8vo. 125. 


MACMILLAN 


Basis of Morphology. To which is added The Principles of | 


MESSRS. MACMILLAN & CO.’S BOOKS 


FOR 


STUDENTS OF BOTANY. 


BE- | The FERTILISATION of FLOWERS. 


The 


AND CO., 


By Prof. HERMANN MULLER. Translated and Edited 
by D’Arcy W. THompson, B.A., Scholar of Trinity Col- 
lege, Cambridge. Witha Preface by CHARLES DARWIN. 
With Illustrations. Medium 8vo. 21s. 


| 
of PRACTICAL IN-| FLOWERS, FRUITS, and LEAVES. 


By Sir JOHN LUBBOCK, Bart., F.R.S. With numerous 
Illustrations, Crown 8vo. 45. 6d. 
[Nature Series. 


FIRST LESSONS in PRACTICAL On BRITISH WILD FLOWERS, 


considered in Relation to Insects. With numerous IIlustra- 
tions. By Sir JOHN LUBBOCK, F.R.S. Crown 8vo. 
45. 6d. [Nature Series. 
COLOURS of FLOWERS, as 
By GRANT ALLEN. 
35. 6d. 


Illustrated in the British Flora. 
With Illustrations. Crown 8vo. 
[Nature Series. 


BRITISH FOREST TREES and their 


SYLVICULTURAL CHARACTERISTICS and 
TREATMENT. By JOHN NISBET, of the Indian 
Forest Service. Crown 8vo. 6s. net. 


TIMBER and some of its DISEASES, 


By H. MARSHALL WARD, M.A., F.R.S., F.L.S., 
late Fellow of Christ’s College, Cambridge ; Professor of 
Botany at the Royal Indian Engineering College, Cooper’s 
Hill. With Illustrations. Crown 8vo. 6s. 


[Nature Series. 
TEXT-BOOK ot the DISEASES of 
TREES. 


By Professor R. HARTIG. Translated by 
Dr. W. SOMERVILLE, 


Professor of Agriculture and 
Forestry at Durham College of Science. With a Preface 
by Prof. H. MARSHALL WARD, F.R.S. With numerous 
Illustrations, 10s. net. 


TIMBER and TIMBER TREES, 
Native and Foreign. By THOMAS LASLETT, Timber 
Inspector to the Admiralty. New Edition. Revised by 
Prof. H. MARSHALL WARD, F.R.S. Crown 8vo. 8s. 6d. 


DISEASES of FIELD and GARDEN 
CROPS, chiefly such as are caused by Fungi. By 
WORTHINGTON G. SMITH, F.L.S., M.A.I., Member 
of the Scientific Committee, Horticultural Society. With 
143 Illustrations, Drawn and Engraved by the Author. 


Feap. 8vo. 45. 6d. 
A DICTIONARY _ of - POPULAR 


NAMES of the PLANTS which FURNISH the 
NATURAL and ACQUIRED WANTS of MAN, in all 
MATTERS of DOMESTIC and GENERAL ECO- 
NOMY: their History, Products, and Uses. By JOHN 
SMITH, A.L.S., Author of ‘‘ Historia Filicum,” ‘‘ His- 
tory of Bible Plants,” &c., &c. Medium 8vo. 145. 


SCIENCE PAPERS, chiefly Pharmaco- 
logical and Botanical. By DANIEL HANBURY, F.R.S 
Edited with Memoir by JosepH Ince, F.L.S., F.C.S. 
With Portrait. Medium 8vo. 14s. 


LONDON. 
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A WEEKLY ILLUSTRATED -JOURNAL OF SCIENCE. 


To the solid ground 
Of Nature trusts the mind which builds for aye.” —WoRDSWORTH. 
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NEW LANTERN SLIDES 


JUST PUBLISHED. 


Glass Manufacture... 67 Slides 
Pottery Manufacture ... 
Creatures of other Days 
Igneous Rocks ... -w 
asps and their Nests 
Tin and Copper‘ Mining we 
English History (Gardiner) ... int” 
English History (Green) = 
Hygiene (Knight’s Series)... 
Bacteriology (New Series)... 
Hawaiian Islands — 
United States ... 
Southern California... 
Life and Duties of the Citizen 129 . 


DETAILED LisT FREE. 
The above Slides are strictly copyright, and are all published by 
NEWTON 
Scientific FJnustrument Makers, 
3 FLEET STREET, LONDON. 
Complete Lantern and Slide Catalogue, 6 stamps. 


New Pattern Wimshurst Machines 


THE CLASS PLATES ARE W/THOUT BRASS SECTORS. 


The Spark is much 
improved in length and power. 
By using discharging balls of 
a new pattern, the reversing 
of the current is prevented, 
and the Machine, which has 
been simplified and reduced in 
price, is the Best and Cheapest 

in the Market. 


we A.—College Form, with 
— 16-inch Plates, £5. 
Frame Form, with 16-inch Plates, £3 10s. 


B.—Iron 


N.B.—This Instrument, as shown by the above illustration, is the 


strongest, neatest, and most powerful ever offered at the price. 


C.—Sehool Form, with 16-inch Plates, £2 10s. 


JOHN J. GRIFFIN NS, [2° 
22 GARRICK STREET, 


NALDER 
BROS. & CO. 


(F. H. NALDER, 
Cc. W. S. CRAWLEY, 
A. SOAMES.) 


16 RED LION ST. 
CLERKENWELL, LONDON. 


MAKERS OF 


Electrical Testing 


AND HIGH-CLASS 


SCIENTIFIC 
INSTRUMENTS. 


Catalogues Post Free on 
application. 
TELEPHONE No. 6770. 


Telegraph Address, ‘‘ Secohm, 
ndon.” 


NEGRETTI AND ZAMBRA, 


SOLE MAKERS OF 


JORDAN'S (PATENT) SUNSHINE RECORDER. 


Latest and Most Perfect 
“tl, form. 


Price 


£5 15s. 6d. 


With a supply of Charts. 


NEGRETTI 


AND 


ZAMBRA, 


ScreNnTIFIC 
INSTRUMENT MAKERS 
TO THE QUEEN, 


38 HOLBORN VIADUCT. 


Branches :—45 Cornhill ; 
122 Regent St., London. 
illustrated Description 
| Post Free. 


NEGRETTI & ZAMBRA’S “ Illustrated Catalogue,” 600 Pages, 
1200 Engravings, Price ss. 64. 


| Telephone No. 6583. Telegraphic Address: “* Negretti, London.” 
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UNIVERSITY COLLEGE, LONDON. 


The SESSION of the FACULTIES of ARTS and LAWS and of 
SCIENCE (including the Indian and Oriental Schools and the —_ 
of Fine Arts) will begin on WEDNESDAY, OCTOBER 2. Prof. W 
R. Wetvon, F.R.S., will make a report on "the scientific work of the past 
Session ; and the Prizes will be distributed by Sir Joun Ericusen, Bart., 
President of the College, at 3 p.m. 

PROFESSORS. 
F. ALTHAUS, Ph.D. one «. German. 
j. P. BATE, M.A., LL.D. e. Jurisprudence and. Constitutional Law 


and History. 
CECIL BENDALL, M.A. ... Sanskrit. 
G. BONN EY, D.Sc., } Geology and Mineralogy (Yates-Gold- 
F.G.S. ... ove smid Professorship). 
-» Fine Arts (Slade Professorship). 
BRUCE, "D.D.... Persian. 


RHYS DAVIDS, Pali and Buddhist Literature. 


IT .. Italian Language and Literature. 
d: A. EMING, A., D.Sc. RS. Engineering. 
C. FOSTER, as. ysics Professorship). 
i S. FOXWEL L, ove Political “conomy. 
M. J. M. HILL, M. aM DSC, F.R.S. Mathematics. 
A. E. HOUSM: AN, M.A. Latin. 
om English Language and Literature 
W. P. KER, M.A... ... (Ounin 
H. LALLEMAND, B.-és-Sc.__.... French Language and Literature. 
Rev. Dr. D. W. MARKS ... «» Hebrew (Goldsmid Professorship). 
F. C. MONTAGUE, M.A. .. History. 
A. F. MURISON, M. A., LL. D.... Roman Law. 
F. W. OLIVER, M.A., ’D. Sc. ... Botany (Quain Professorship). 
KARL PE‘ M.A., LL.B. Applied Mathematics and 
FLINDERS PET Egyptology. 
. ARTHUR ‘PLATT, M.A. ... Greek. 
"ACA Archeology (Yates 
P. POSTGAT E, M. A., “Litt. D. Comparative Philology. 
AY, Ph.D.. F.R.S. Chemistry. 
A. SCHAFER F. R.S. Physiology (Jodrell Professorship). 
ROGER SMITH, F.R.LB.A. Architecture. 
STRONG, M.A... Arabic. 
Philosophy of Mind and Logic (Grote 
SULLY, M.A., LL.D. . Profescrship). 
ARCOU RT, } Civil Engineering and Surveying. 


Ww. R. WELDON, “M.A. } Zoology and Comparative Anatomy 

L. PRICE, M.A. ad ... Statistics (Newmarch Lecturer). 

E. MOORE. BD. i. an ... Barlow Lecturer on Dante. 
Students are admitted to all Nn without previous examination. 
Scholarships, &c., of the value of £2000 may be awarded annually. The 

Regulations as to these, and further information as to Classes, Prizes, &c , 


may be obtained from the we 4) 
HORSBURGH, M. A., Secretary. 


UNIVERSITY COLLEGE, LON DON. 


LECTURES ON ZOOLOGY, 
* The General Course of Lectures on Zoology, by Prof. W. F. R. WELvon, 
F.R.S., commences on Thursday, October 3, at r p.m. The instruction in 
Zoology i is arranged to suit the requirements of Students reading for any of 
the Examinations of London University. For Syllabus apply to 


J. M. HORSBURGH, M.A., Secretary. 


“UNIVERSITY COLLEGE OF NORTH 
WALES (BANGOR). 
SESSION 1895-96 will open on TUESDAY, OCTOBER 1. 
DEPARTMENTS of PHYSICS, CHEMISTRY, and BIOLOGY. 


f Prof. A. Gray, M.A. 
PHYSICS. cccccoces 1 Assistant Lecturer and Demonstrator, T. C. 


M.A., B.Sc. 
Prof. J. J. Dobie, M.A.. D.Sc. 
CHEMISTRY... { Assistant Lecturer and Demonstrator, F. Mars- 
\ “ben, M.Sc., Ph.D. (Heidelberg). 
Botany—Prof. R. W. Puicuips, M.A., 
BIOLOGY { and Physiology —Prof. ‘Worre, 
1.b. 


The Classes and A Mase Courses of this College are arranged to suit 
the requirements of Students of Practical Science, as well as of Students 
preparing for University and other Examinations. The Lectures in Chem- 
istry, Physics, Botany, and Zoology, are age ogg by the Universities of 
Edinburgh and Glasgow as qualifying for the Medical Degrees of those 
Universities. One Annus Medicus may be taken at this College. 

The extensive Laboratories (Physical, Chemical, and oa are fully 
equipped for Study and Research, and in the Physical a special 

rovision has been made for the Teaching of Electrical Engineering. A 

pecial Course has been arranged in this subject. 

Inclusive Tuition Fee, £10; Registration Fee, £1 1s. 

LABORATORY FEES (per Term) 
on the scale of £1 1s. for six hours a week, in each Department. 

A considerable number of Scholarships ’and Exhibitions are open for com- 
petition at the beginning of each Session, and several are awarded at the 
close of each Session on the result of the year’s work. 

For full information as to Science and Arts Courses, apply for Prospectus 


THE CURRIE SCHOOLS, 


SEAFIELD PARK, CROFTON, HANTS (transferreq 
from FOLKESTONE). 
PrincipaL: Sir E. HAY CURRIE. 
(Residential only.) 

Next Term will begin on September 19, 1895. 

THE SENIOR SCHOOLS provide a + “4 Education in Science 
and Technology, and offer special facilities for Students in Electrical, 
Mechanical and Marine Engineering, for the Universities, Army, Profes. 
sions, and all the principal Public Examinations. The Scientific and 
Engineering side has a definite Course of Instruction in each of the above. 
named branches. The Schools contain an extensive and well-equipped 
Engineering Workshop, Chemical, Physical, and Electrica! Engineer. 
ing Laboratories fitted with Steam Engine, Direct and Alternate 
Current Dynamos, Motors, Transformers, Storage Batteries, &c. Moder 
Testing and Commercial Instruments for Electrical Engineering, &. 
— Languages. The Schools are lighted throughout by the Electric 

ight 

rospectus and full particulars of Classes and Courses in the Engineering 
-<: rtments can be obtained from the SECRETARY. 

HE JUNIOR SCHOOL.—Boys are thoroughly grounded in th 
general Fe of an English Liberal Education. 

Sir Epmunp Hay Currie will be glad to arrange interviews in Lond 
or elsewhere. x Pembroke Square, London, W. 


MASON COLLEGE, BIRMINGHAM. 


FACULTIES OF ARTS AND SCIENCE. 
SESSION 1895-96. 
THE SESSION WILL COMMENCE ON TUESDAY, 
OCTOBER 1. 

Complete Courses of Instruction are provided for the various Examinations 
in Arts and Science and the Preliminary Scientific (M.B.) Examination of 
the University of London; for Students of Civil, Mechanical, or Electrica 
Engineering ; and for those who desire to obtain an acquaintance with som 
branch of Applied Seience. Students may, however, attend any class « 
combination of classes. 

There is also a Faculty of Medicine. A Syllabus containing full particulas 
is published by Messrs. CornisH, New Street, Birmingham. Price 64; 
by post 7 a. 

"- SYLLABUS of the Faculties of Arts and Science, containing ful 
information as to the various lecture and laboratory courses, lecture days a 
hours, fees, entrance, and other scholarships, prizes, &c., is published by 
Messrs. CornisH, New Street, Birmingham. Price 6d. ; by post 8d. 

Further information may be obtained on application. 


R. S. HEATH, Principal. 
GEO. H. MORLEY, Secretary and Registrar. 


UNIVE RSITY COLLEGE OF SOUTH 
WALES AND MONMOUTHSHIRE. 
The Thirteenth Session will begin on Monday, October 7, 1895. 


The College Prospectus, containing a detailed account of the Classes in the 
Faculties of Arts and Science, in the Department of Engineering, and inthe 
Department for the Training of Teachers in Elementary and _ Secondary 
Schools, Special Prospectuses of the School of Mining, the Medical School 
and the Training School of Cookery, and the Domestic Arts, together with 
= iculars of Scholarships and Ex ibitions to be offered for Competition in 

September, may be obtained on application to the REGISTRAR 


ABERDARE HALL. 


This Hall of Residence for Women Students is under the superintendenc 
of Miss Hurtearrt (Somerville Hall, Oxford). 
J. A. JENKINS, B.A, 


Registrar and Secretary. 
University College, Cardiff, 
July 19, 


UNIVERSITY COLLEGE OF SOUTH 
WALES AND MONMOUTHSHIRE, 
CARDIFF. 


ENTRANCE SCHOLARSHIP AND EXHIBITION EXAMINA- 
TION, SEPTEMBER 1895. 


One Scholarship of £35, Four of £25, One of £20, Two of £15, Five Crat’ 
dock Wells’ Exhibitions, Twelve Exhibitions to cover the cost of Tuition 
Two Scholarships of £20 (open to Men Students who have resided in th 
County of Brecon during the past ten years), and a number of Free Student 
ships in connection with the Counties of Glamorgan, Monmouth, at¢ 
Cardiff, will be offered for competition at the Entrance Examination i 
September 1895. 

Por information in respect of the Glamorgan Free Studentships, apply * 
Mr. Water Hoac, Pontypridd ;:for those connected with the County of 
Monmouth, to Mr. Evan Smatt, County Council Offices, Newport; anc 
for all further information and Prospectuses for College Scholarships an 
Exhibitions, as well as Cardiff Free Studentships, apply to 


J. A. JENKINS, B.A., Registrar. 


to the Secretary and Registrar, 
J. E. LLOYD, M.A, 


University College, Cardiff, July 11, 1895. 
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BRITISH MUSEUM. 
EVENING OPENING (8 to 10 p.m.). 


Exhibition Galleries of the British Museum, Bloomsbury, will again be 
open to the public in the Evening, from 8 to 10 o'clock, on and after 


M A t 12, 
E. MAUNDE THOMPSON, 
Principal Librarian. and Secretary. 
British Museum, August 6, 1895. 


ST. THOMAS’S HOSPITAL MEDICAL 
SCHOOL, 
ALBERT EMBANKMENT, LONDON, S.E. 


The WINTER SESSION of 1895-96 will open on WEDNESDAY, 
October 2, when the prizes will be distributed at 3 p.m. by Sir EDWIN 
ARNOLD, K.C.LE., C.S.1. 

Three Entrance Scholarships will be offered for competition in September, 
viz. :—One of £150 and one of £60, in Chemistry and Physics, with either 
Physiology, Botany, or Zoology, for first year's Students ; one of £50 in 
Anatomy, Physiology, and Chemistry for third year’s Students. 

Scholarships and money prizes of the value of £300 are awarded at the 
Sessional Examinations, as well as several medals. 

Special Classes are held throughout the year for the Preliminary Scientific 
and Intermediate M.B. Examinations of the University of London. 

All Hospital Appointments are open to Students without charge. 

The School Buildings and the Hospital can be seen on application to the 
Medical Secretary. 

The Fees may be paid in one sum or by instalments. Entries may be 
made separately to Lectures or to Hospital Practice, and Special Arrange- 
ments are made for Students entering in their second or subsequent years ; 
also for Dental Students and for Qualified Practitioners. 

A Register of approved Lodgings is kept by the Medical Secretary, who 
also has a List of Local Medical Practitioners, Clergymen, and others who 
receive Students into their houses. 

For Prospectuses and all particulars apply to Mr. RENDLE, the Medical 


Secretary. 
G. H. MAKINS, Dean. 


THE ELECTRICAL 


AND 


GENERAL ENGINEERING COLLEGE, 


AND 


SCHOOL OF SCIENCE. 


PENYWERN HOUSE, 2 and 4, PENYWERN ROAD, 
EARL’S COURT, S.W. 


Principac—G. W. TUNZELMANN, B.Sc., M.L.E E. 
Senior-Instrucror—C. CAPITO, M.1.E.E., M.I.M E. 


Laboratories, Dynamo Room, Steam Engine, Engineering Workshop 


with Machine Tools, Pattern Shop, &c. 


The College provides a Training for Electrical, Mechanical, Civil, and 
Mining Engineers, for Science Students in Mathematics, Physics, Chem- 
istry, Biology, Geology, and Mineralogy, and Preliminary Training for 
Students entering Cooper's Hill and the Central Institution. 


OWENS COLLEGE, VICTORIA 
UNIVERSITY, MANCHESTER. 


_ PROSPECTUSES for the Session 1895-6 will be forwarded on applica- 


tion 
1.—DEPARTMENT of ARTS, SCIENCE, and LAW; and DE- 
PARTMENT for WOMEN. 

II.—DEPARTMENT of MEDICINE. 

11I.—DEPARTMENT of the EVENING CLASSES. 


Special Prospectuses can also be obtained of— 
1V.—DEPARTMENT of ENGINEERING. 
V.—DEPARTMENT of LAW. 
VI.—DEPARTMENT of PUBLIC HEALTH. 
VII.—DENTAL DEPARTMENT. 
VIII.—PHARMACEUTICAL DEPARTMENT ; and 
1X.—A LIST of FELLOWSHIPS, SCHOLARSHIPS, EXHIBI- 
TIONS, and PRIZES. 


calpely to Mr. Cornisu, 16 St. Ann’s Square, Manchester; or at the 
ollege. 
HENRY WM. HOLDER, M.A., Registrar. 


THE VICTORIA UNIVERSITY. 


The following EXAMINATIONS will be held at Owens College, Man- 
chester ; University College, Liverpool ; and Yorkshire College, odmy in 
SEPTEMBER. 

An ENTRANCE EXAMINATION in ARTS (introductory to the 
Faculty of Medicine), on MONDAY, SEPTEMBER 23, and following 
ays. 

An ENTRANCE EXAMINATION in ARTS (introductory to the 
Faculty of Music), on MONDAY, SEPTEMBER 23, and following days. 


A PRELIMINARY EXAMINATION (introductory to the Faculties 
of Arts, Science, and Law), on MONDAY, SEPTEMBER 23, and following 


days. 

The Examination Fee (£2), accompanied by a list of the Subjects pre- 
sented, must be sent to the ReGisTRAR (from whom Entrance Forms and 
further particulars can be obtained), on or before SEPTEMBER 14. 


Manchester, August, 1895. 


ST. BARTHOLOMEW’S HOSPITAL 
AND COLLEGE. 
PRELIMINARY SCIENTIFIC CLASS. 


Systematic Courses of Lectures and Laboratory Work in the subjects of 
the Preliminary Scientific and Intermediate B.Sc. Examinations of the 
ne of London will commence on October 1, and continue till July, 
‘ee for the whole Course £21, or £18 18s. to Students of the Hospital ; 
or £5 5s. each for single subjects. 

There is a Special Class for the January Examination. 

For further particulars apply to the Warden of the College, St. Bartholo- 
mew’s Hospital, London, E.C. 

A Handbook forwarded on application. 


UNIVERSITY COLLEGE OF SOUTH 
WALES AND MONMOUTHSHIRE. 


APPOINTMENT OF ASSISTANT LECTURER AND 
DEMONSTRATOR IN ENGINEERING. 
Applications are invited for the Post of ASSISTANT LECTURER and 
DEMONSTRATOR in ENGINEERING in the above College. 
Candid should state their Age, and send 70 Copies of Application and 


VICTORIA UNIVERSITY. 
THE YORKSHIRE COLLEGE, LEEDS. 


The 22nd Session of the Department of Science, Technology, and Arts 
will begin on October 7, and the 65th Session of the School of Medicine on 
October 1, 1895. 

The Classes prepare for the following Professions: Chemistry, Civil, 
Mechanical, Electrical, and Sanitary Engineering, Coal Mining, Textile 
Industries, D yeing, Leather Manufacture, Agriculture, School Teaching, 
Medicine, and Surgery. University Degrees are also conferred in the 
faculties of Arts, Science, Medicine, and Surgery. 

Lyddon Hall has been established for Students’ residence. 


Prospectus of any of the above may be had from the REGISTRAR. 


THE YORKSHIRE COLLEGE, LEEDS 
DEPARTMENT OF CIVIL, MECHANICAL, AND ELECTRICAL 
ENGINEERING. 

The next Session will begin on TUESDAY, OCTOBER 8, 1895. 


Applications for Admission will be received up to Tuesday, October 1. 
The number of Students in the Engineering Department is limited to 60. A 
Preliminary Examination must be taken on entrance by those who have not 


recently passed some other approved examinations. he Courses comprise 
Lectures, Instruction in Machine and Geometrical Drawing, and Experi- 
mental Work in the Engineering Laboratories. 


. Prospoctas may be obtained from the RecisTRar of the Yorkshire College, 
& s. 


Testimonials on or befure AUGUST 31, 1895, to the undersigned, from 
whom particulars of the Duties and Salary may be obtained. 


J. A. JENKINS, B.A., Registrar and Secretary. 
University College, Cardiff, July 15, 1895. 


UNIVERSITY COLLEGE, DUNDEE. 
HARRIS CHAIR OF PHYSICS. 


The Council of this College will shortly proceed to Appoint a PRO- 
FESSOR to occupy the above Chair, which has been newly instituted by the 
Trustees of the Harris Bequest. The Salary has been fixed at £400 per 
annum, with a Share of the Fees. 

The Successtul Candidate will be requi 
October 15. 

Applications, accompanied by Thirty Copies of Testimonials, should be 
sent to the undersigned not later than WEDNESDAY, AUGUST 21. 


R. N. KERR, Secretary. 


d to enter upon his Duties on 


DEPARTMENT OF SCIENCE AND ART. 
ROYAL COLLEGE OF SCIENCE, 
IRELAND. 

APPOINTMENT VACANT. 


Demonstrator in Botany, Geology, and Palzontology. Full time to be 
given to College duties. 

For all particulars apply to Secrerary, R.C.Sc.1., Stephen's Green, 
Dublin. 
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MASON COLLEGE, BIRMINGHAM. 
PHYSICS DEPARTMENT. 
Professor: J. H. Poynrine, Sc.D., F.R.S. 


APPOINTMENT OF ASSISTANT LECTURER AND 
DEMONSTRATOR. 


The Council invite applications, on or before August 31, 1895, for the 
above Appointment, vacant in consequence of the election of Mr. Joun 
nag B.A., Dub., to a Berkeley Fellowship in Owens College, Man- 
chester. 

The Duties of the Appointment will commence on October 1, 1895. 

Particulars of the Stipend, Conditions, and Duties, will be forwarded on 
application to the undersigned, to whom all applications for the Appointment 


should be sent. 
GEO. H. MORLEY. 
WOOLWICH POLYTECHNIC Y.M.C.I. 


The Governors are prepared to receive applications for the following 


Osts 

LECTURER IN PHYSICS, visiting the Institute on four evenings in 
the week. Salary, £110 for the Session of about 8 months. 

LECTURER IN MECHANICS, visiting the Institute on three even- 
ings in the week. Salary, £70 for the Session of about 8 months. 

Applications should be received not later than Friday, August 23. Further 
particulars may be obtained on application to 


Tue CLERK TO THE GOVERNORS, 
The Polytechnic, Woolwich. 


TEACHER OF MATHEMATICS AND 
SCIENCE Wanted for Alva Academy, Clackmannanshire, N.B. 
Candidates must state Qualifications and Teaching Experience in 
Theoretical and Practical Chemistry. Approximate Salary, which 
may be increased, £120 per annum.—Applications, with testimonials, to 
be lodged immediately with the HEADMASTER. 


TO LECTURE SOCIETIES, INSTITU- 
TIONS, &c.—Mr. ERIC STUART BRUCE, M.A. Oxon, F.R. Met. 
Soc., can accept Engagements for his attractive and highly successful 
POPULAR SCIENCE LECTURES, illustrated by Novel and 
Brilliant Experiments. For Prospectus and Terms, apply to E. Bruce, 
Esq., 19 Campden House Road, Kensington, London, W 


BRITISH ASSOCIATION MEETINGS.— 
Private well-furnished Detached Residence to Let, best Suburb, 
Ipswich, for the Week or longer. 3 Reception Rooms, 7 Bed-rooms, 
Bath-room. 15 minutes from Meetings. Servants can remain.—Write 
** P.” 52,738, 132, Fleet Street, London. 


OPTICAL & SCIENTIFIC INSTRUMENTS. 


Spectrometers, Spectroscopes, Goniometers, Cathetometers, Optical 
Benches, &c., &c. Instruments for special purposes constructed to Clients’ 
own designs. Prices moderate. 

W. WILSON (formerly Foreman at Messrs. ELLIOTT BROs.), 
56 Crogsland Road, Chalk Farm, London, N.W. 


NEW BOOK BY THE LATE MR. G. J. ROMANES. 
Just Published, Crown 8vo, 4s. 6d. 


MIND AND MOTION AND MONISM. 


BY THE LATE 
GEORGE JOHN ROMANES, M.A., LL.D., F.R.S. 
LONDON: LONGMANS, GREEN, & CO. 


NO END OF WORRY SAVED BY USING 


STONE’S TIME-SAVING 
SPECIALITIES 


LETTERS, PAPERS, PAMPHLETS, Music, &c. 
Sold by Stationers everywhere. Send postcard for Illustrated Catalogue to 
the manufacturers, 
HENRY STONE & SON, BANBURY. 
Special Boxes, Files, and Cabinets made to order for avariety of purposes. 


For keeping in order all 


PHGNIX FIRE OFFICE, 


19 LOMBARD ST., E.C.,and 57 CHARING CROSS, S.W. 
ESTABLISHED 1782. 
MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 

' LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 
SecreTaries—W. C. MACDONALD and F. B. MACDONALD. 
LOSSES PAID OVER £20,000,0CO. 


J. & A. CHURCHILL 
PUBLISHERS. 


A MANUAL OF BOTANY. By J. Reynolds 
GREEN, F.R.S., Sc.D., Professor of Botany to the Pharmaceutical 
Society ; Examiner in Botany to the Universities of London and 
Glasgow. 2 Vols. 


, Crown 8vo. 
Vol. I. MORPHOLOGY AND ANATOMY. With 778 Illustrations, 


78. 6d. 
Vol. Il. CLASSIFICATION AND VEGETABLE PHYSIOLOGY 
(in the press). 


PRACTICAL CHEMISTRY AND QUALI. 
TATIVE ANALYSIS: og 4 adapted for Colleges and Schools, 
By FRANK CLOWES, D.Sc., Professor of Chemistry in University 
ar me Nottingham. Sixth Edition, with 84 Engravings, Post 8yo, 
8s. 6d. 


ELEMENTARY QUALITATIVE ANA. 
LYSIS: suitable for Organised Science Schools. By FRANK 
CLOWES, D.Sc.Lond., Professor of Chemistry in University College, 
Nottingham, and J. BERNARD COLEMAN, Senior Demonstrator 
of Chemistry in University College, Nottingham. With Engravings, 

Post 8vo, 2s. 6d. 


By the same Authors. 


QUANTITATIVE ANALYSIS: specially 


adapted for Colleges and Schools. Third Edition, with too Engravings, 
Post 8vo, gs. 


VALENTIN’S QUALITATIVE ANA. 
LYSIS. Edited by Dr. W. R. HODGKINSON, F.R.S.E., Professor of 
Chemistry and Physics in the Royal Military Academy and Artillery 
College, Woolwich. Eighth Edition, Revised and Enlarged, 8s. 6¢. 


BLOXAM’S CHEMISTRY, INORGANIC 
AND ORGANIC, with Experiments. Re-written and Revised by 
JOHN MILLAR THOMSON, Professor of Chemistry, King’s 
College, London, and ARTHUR G. BLOXAM, Head of the Chem- 
istry Department, The Goldsmiths’ Institute, New Cross, London. 
Eighth Edition, with 281 Engravings, 8vo, 18s. 6d. 


BLOXAM’S LABORATORY TEACHING: 
Or, Progressive Exercises in Practical Chemistry. Edited by ARTHUR 
G. BLOXAM, Head of the Chemistry Department, The Goldsmiths 
Institute, London. Sixth Edition, Revised and much Enlarged, with 
80 Woodcuts, Crown 8vo, 6s. 6d. 


LONDON : 
J. & A. CHURCHILL, 11 NEW BURLINGTON STREET. 


SCIENCE PROGRESS 


A MONTHLY REVIEW OF CURRENT 
SCIENTIFIC INVESTIGATION. 
Edited by J. BRETLAND FARMER, M.A. 

With the Co-operation of a powerful Editorial Committee. 
Contents of AUGUST Number. 


CHEMICAL AFFINITY. By James Wacker, Ph.D., D.Sc., Professor 
of Chemistry in University College, Dundee. 

VIEWS ON MINERAL SPECIES. By H. A. Miers, M.A. ~ 

INSULAR FLORAS (Part V.). By W. Borrinc-Hemstey, F.R.S., 
Royal Herbarium, Kew. 

THE RESERVE MATERIAL OF PLANTS. By J. Reynows 
Green, M.A., F.R.S., Professor of Botany to the Pharmaceutical 
Society of London. 

THE SPACE RELATIONS OF ATOMS. 
B.Sc., Ph.D. 

APPENDICES: 

I. NOTICES OF BOOKS. . 
Il. CHEMICAL LITERATURE FOR JUNE, 1895. 
Price HALF-A-CROWN. Subscription Price, 25s. per Annum, Post Free. 
Vos. I. and II. in Handsome Cloth Boards, each containing 
over 500 pp., now Ready. Price 15s. each. 


London: THE SCIENTIFIC PRESS, Limited, 428 Strand, W.C. 


SCIENTIFIC PROCEEDINGS of the ROYAL DUBLIN SOCIETY 
Vol. VIII. (N.S.), Part IV., No. 43 

BRANCIIED WORM-TUBES AND ACROZOANTHUS. By 

Professor A. C. HADDON, M.A., F.Z.S., Royal College of Science, Dublin. 
Vol. VIII (N.S.), Part IV., No. 44. 

A METHOD OF INCREASING THE POWER OF CON- 


TINUOUS LIGHTHOUSE LIGHTS. By JOHN R. WIGHAM, 
M.R.I.A., Member of the Council of the Royal Dublin Society. 


Price Sixpence. 


WILLIAMS & NORGATE, 14 Henrietta Street, Covent Garden, 
London ; and at Edinburgh and Oxford. 
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CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 
LIMITED. 
St. Tibb’s Row, Cambridge. 
NOW READY. 


Appendix to Descriptive List of Physical and Physiological Instruments, 
containing many new and improved forms of Apparatus designed and manu- 
factured by the Company since 1892, including BIFILAR PEN- 
DULUM for measuring Earth Tremors, YULE’S HARMONIC 
ANALYSER, and PLATINUM PYROMETERS for Scientific and 


Commercial purposes. 
Post Free on Application. 


MANUFACTURERS OF IMPROVED MICROTOMES AND 
ACCESSORIES FOR SECTION CUTTING. 


Seismographs for automatically recording some of the Phenomena 
of Earthquakes, as supplied to many of the leading Observatories. 


Scientific Apparatus designed and manufactured for 
special purposes. 
Address all communications: 
“Instrument Company, Ltd., Cambridge.”’ 


~ LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Protococcus, Volvox, Spirogyra, Vaucheria, Amoeba, Vorticella, Hydra, 
Lacinularia, Pedalion, Leptodora, Cristatella, and other Pond Life. Price 
rs. per Tube, Post-free, with Drawing and Description. Helix pomatia, 
Astacus nobilis, Amphioxus, &c., for Dissection purposes. Clarke's Black 
Cement, for sealing and finishing Microscopic Slides (Spirit-proof and highly 
recommended for Fluid Mounts), Price 1s. per Bottle. List free. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 


The following animals can always be supplied, either living 
or preserved by the best methods :— 


Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Aloy- 


onium ; Hormiphora (preserved) ; Leptoplana ; Lineus, Amphiporus ; Nereis, | 


Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, Gammarus, 
Ligia, Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, Pectens, 
Bugula, Crisia, Pedicellina ; Holothuria, Asterias, Echinus; Ascidia, Salpa 
(preserved), Scyllium, Raia, &c., &c. 

For prices and more detailed lists apply to 
Biological Laboratory, Plymouth. THE DIRECTOR. 
NOTICE.—Advertisements and business letters for 

NATURE should be addressed to the Publishers ; 
Editorial communications to the Editor. The 
telegraphic address of NATURE is “ PHUSIS,” 

LONDON. 


CHARGES FOR ADVERTISEMENTS. 


Three Linesin Column ....... 0 2 6 
One Eighth Page, or Quarter Column o18 6 
Quarter Page, or Half a Column ... 115 © 
Half a Page, ora Column ...... 3 5 0 
SUBSCRIPTIONS TO “NATURE.” 
s. a. 
To ALL PLAces ABROAD :— 
Quarterly ..... 8 


Money Orders payable to MACMILLAN & CO. 
OFFICE: 29 BEDFORD STREET, STRAND, W.C. 


MANUFACTURER OF 
ELECTRICAL & PHYSICAL 
INSTRUMENTS, 

44 Hatton Garden, London. 
Catalogues Free. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 


180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis, China, Lacquer, Gongs, Shells, and other Curios. 


F. H. BUTLER, M.A. Oxon., Assoc. R. 8. Mines, 
NATURAL HISTORY AGENCY. 

158 BROMPTON ROAD, LONDON. 
Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 

NOW ON SALE :—The Contents of Three Collections of Fossils recently 
acquired, including finely preserved examples of numerous Species from 
most of the Geological Formations, notably Fish from the Lower Lias, and 
Mollusca from the Mountain Limestone, Chalk, Barton and Bracklesham 
Beds, Oligocene, and Crag ; also Gold in the Matrix from several localities, 
Infusorial Earth from Talbot, Victoria; Polished Agates, Labradorite, and 
other Ornamental Minerals, and Gabbro, Troctolite, and Augite-Andesite 
from Germany. Collections of Natural History Objects provided to order 

and sent on approval. 

A few copies of Dr. Hume’s “‘RESEARCHES ON THE UPPER 
CRETACEOUS ZONES” still on hand, Price 3s. each. Also THE 
GLACIALISTS’ MAGAZINE, as issued, 6¢. per copy. 


HOLLOWAY’S PILLS 


CURE 


Biliousness, Sick Headache, Indigestion 
and all Internal Complaints. 


CAN BE TAKEN BY THE MOST DELICATE. 


Holloway’s Pills and Ointment may be obtained of 
all Medicine Vendors. 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 


Price Sixpence, Monthly. 

Edited by C. G. Barrett, G. C. Cuampion, F.Z.S., J. W. DouGras, 
W. W. Fowxer, M.A., F.L.S., R. McLacuvan, F.R.S., E. SAuNDERs, 
F.L.S., and 
Lorp Wa sinGcuaM, M.A., LL.D., F.R.S. 

This Magazine, commenced in 1864, contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 

the British Isles. 

Subscription—Six Shillings per Annum, post free. 

London: GURNEY & JACKSON (Mr. Van Voorst’s Successors), 


1 Paternoster Row. 


THE ZOOLOGIST. 
A MONTHLY MAGAZINE OF NATURAL HISTORY. 
Third Series. Edited by J. E. Hartine, F.L.S., F.Z.S., Member of the 
British Ornithologists’ Union, contains— 

Original Articles by well-known naturalists in every branch of zoology ; 
habits of animals ; arrival and departure of migratory birds ; occurrence ot 
rare birds; distribution and migration of British fresh-water fish ; new or 
rare marine fish; local aquaria; British reptiles; British land and fresh- 


| water mollusca, with remarks on the haunts and habits of the species ; and 


other matters of general interest to those who delight in natural history. 

Reports of the Linnean, Zoological, and Entomological Societies. Reviews 

of natural history books. Occasional translations from foreign zoological 

journals of important and interesting articles in various branches of Zoology. 

There are occasional woodcuts. 

SIMPKIN, MARSHALL, & CO., Lrp., Stationer's Halli Court, E.C. 
On the rst of every Month. 


THE JOURNAL OF BOTANY. 
BRITISH AND FOREIGN. 


Edited by James Brirren, F.L.S., British Museum. 
Contents :—Original Articles by leading Botanists.—Extracts, and 
Notices of Books and Memoirs.—Articles in Journals.—Botanical News.— 
Preceedings of Societies. 
Price xs. 34. Subscription for One Year, payable in advance, 12s. 


London: WEST, NEWMAN, & CO.. 54 Hatton Garden, E.C. 
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MESSRS. MACMILLAN & CO.’S BOOKS 


R 


STUDENTS OF PHYSIOGRAPHY, GEOLOGY, & MINERALOGY, 


PHYSIOGRAPHY : an Introduction to the Study of Nature. With II]lustrations and 
Coloured Plates. By T. H. HUXLEY, F.R.S. Crown 8vo. 6s. 


OUTLINES OF PHYSIOGRAPHY—THE MOVEMENTS OF _ THE 
EARTH. By J. NORMAN LOCKYER, C.B., F.R.S. Crown 8vo. Sewed. 1s. 6d. 


THE PLANET EARTH. An Astronomical Introduction to Geography. By 
RICHARD A. GREGORY, F.R.A.S. Globe 8vo. 2s. 
OBSERVATOR Y.—* There cannot be a doubt that the author of the present little book has arrayed his facts in a very popular 


and readable manner, and at the same time has induced to a retention of these by a concise and a little more technica! synopsis at 
the end of each chapter. . . . A book to be honestly recommended for its purpose.” 


SHORT STUDIES IN NATURE KNOWLEDGE. An Introduction to the 


Science of Physiography. By WILLIAM GEE, Certificated Teacher of the Education Department, and of the Science and 
Art Department. Assistant Lecturer Manchester Field Naturalists’ Society. Crown 8vo. 3s. 6d. 


‘* For boys in the upper standards of our elementary schools, this forms an ideal reading book. It is simply worded, it is not 
too full of details, contains numerous illustrations, and is likely to create and foster a love of natural knowledge. The book is 
intended to be used as an introduction to Physiography, and it covers the ground usually understood to belong to that Science.”~ 
NATURE. 


SOME BOOKS BY SIR ARCHIBALD GEIKIE, F.R.S. 
ELEMENTARY LESSONS IN PHYSICAL GEOGRAPHY. Illustrated with 


Woodcuts and Ten Plates. Foolscap 8vo. 45. 6d. 


QUESTIONS ON GEIKIE’S ELEMENTARY PHYSICAL GEOGRAPHY. 


For the use of Schools. Foolscap 8vo. 1s. 6d. 


PHYSICAL GEOGRAPHY. With Illustrations. Pott 8vo. 1s. [Science Primers 
TEXT-BOOK OF GEOLOGY. With Illustrations. Third Edition.. Revised and 


Enlarged. Medium 8vo. 28s. 


CLASS-BOOK OF GEOLOGY. Illustrated with Woodcuts. Second Edition. 


Crown 8vo. 45. 6d. 
GEOLOGY. With Illustrations. Pott 8vo. ts. [Science Primers. 


Box oF GEOLOGICAL SPECIMENS TO ILIL.USTRATE GEIKIE’S PRIMER OF GEOLOGY, I0s. 6d. 


COLLECTED PAPERS ON SOME CONTROVERTED QUESTIONS OF 


GEOLOGY. By JOSEPH PRESTWICH, D.C.L. (Oxon.), F.R.S., F.G.S. 8vo. tos. net. 


ON CERTAIN PHENOMENA BELONGING TO THE LAST _ GEO- 


LOGICAL PERIOD, AND ON THEIR BEARING UPON THE TRADITION OF THE FLOOD. 8; 
JOSEPH PRESTWICH, D.C.L. (Oxon.), F.R.S , F.G.S., &c. 8vo. 25. 6d. net. 


TABLES FOR THE DETERMINATION OF THE ROCK-FORMING 


MINERALS. Compiled by F. LOEWINSON-LESSING, Professor of Geology at the University of Dorpat. Translated from 
the Russian by J. W. Grecory, B.Sc., F.G.S., of the British Museum (Natural History), with a chapter on the Petro- 
logical Microscope by Professor G. A. J. Cote, M.R.I.A., F.G.S. Super Royal 8vo. 45. 6d. net. 


PHYSICS OF THE EARTH’S CRUST. By the Rev. Osmonp Fisuer, M.A, 
F.G.S., Rector of Harlton, Hon. Fellow of King’s College, London, and late Fellow and Tutor of Jesus College, Cambridge. 
Second Edition, altered and enlarged. 8vo. 12s. 

ECONOMIC GEOLOGY OF THE UNITED STATES. With Briefer 
Mention of Foreign Mineral Products. By RALPH S. TARR, B.S., F.G.S.A., Assistant Professor of Geology at Cornell 
University. 8vo. 16s. net. 

MICROSCOPICAL PHYSIOGRAPHY OF THE ROCK - MAKING 
MINERALS. An Aid to the Microscopical Study of Rocks. By H. ROSENBUSCH. Translated and abridged for 
_ in Schools and Colleges by JoserH P. IppiNGs. Illustrated by 121 Woodcuts and 26 Plates of Photomicrographs. 

VO. 245. 

ELEMENTS OF CRYSTALLOGRAPHY FOR STUDENTS OF CHEM- 
ISTRY, PHYSICS, AND MINERALOGY. By GEO. HUNTINGDON WILLIAMS, Ph.D., Assistant Professor 
the Johns Hopkins University. Crown 8vo. 6s. 


MACMILLAN AND CO., LONDON. 
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MACMILLAN AND CO’S NEW BOOKS. 


EVERSLEY SERIES. Each Volume, 5s. 
THE COLLECTED WORKS OF THE LATE 


PROFESSOR HUXLEY, F.RS. 


Vol. 1. 


IN NINE VOLUMES. 


METHOD and RESULTS :—Autobiography—On the Advisableness of 
Improving Natural Knowledge—The Progress of Science—On the Physical 
Basis of Life—On Descartes’ “ Discourse Touching the Method of Using 
One’s Reason Rightly "—On the Hypothesis that Animals are Automata, and 
its History—Administrative Nihilism—On the Natural Inequality of Men— 
Natural Rights and Political Rights—Government: Anarchy or Regimentation. 


. DARWINIANA :—The Darwinian Hypothesis—The Origin of Species— 


Criticisms on the Origin of Species—The Genealogy of Animals—Mr. Darwin's. 
Critics—Evolution in Biology—The Coming of Age of the Origin of Species— 
Charles Darwin—The Darwin Memorial—Obituary—Six Lectures to Working 
Men. 


. SCIENCE and EDUCATION ESSAYS :—Joseph Priestley—A_ Liberal 


Education, and Where to Find It—Scientific Education—Science and Culture 
—Universities, Actual and Ideal—On the Study of Biology—On Medical 
Education—Technical Education, &c. 


. SCIENCE and HEBREW TRADITION :—On the Method of Zadig— 


The Rise and Progress of Palzontology—The Interpreters of Genesis and the 
Interpreters of Nature—Mr. Gladstone and Genesis—The Lights of the Church 
and the Light of Science, &c. 


. SCIENCE and CHRISTIAN TRADITION :—Prologue—Scientific and 


Pseudo-Scientific Realism—An Episcopal Trilogy—The Value of Witness to 
the Miraculous—Possibilities and Impossibilities—Agnosticism—Illustrations 
of Mr. Gladstone’s Controversial Methods, &c. 


. HUME with HELPS to the STUDY of BERKELEY. 
. MAN’S PLACE in NATURE and other ANTHROPOLOGICAL 


ESSAYS. 


. DISCOURSES, BIOLOGICAL and GEOLOGICAL :—On a Piece of 


Chalk—The Problems of the Deep Sea—On Some of the Results of the 
Expedition of H.M.S. Challenger—Yeast—On the Formation of Coal—A 
Lobster; or the Study of Biology—Palzontology and the Doctrine of 
Evolution, &c. 


. EVOLUTION and ETHICS and other ESSAYS: Evolution and Ethics— 


Science and Morals—Capital, the Mother of Labour—Social Diseases and 
Worse Remedies. . 


MACMILLAN AND CO., LONDON. 
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CXX 
“OPTIMUS” PHOTOGRAPHIC OUTFITS 
EXTRA LONG FOCUS CAMERA. 

British Journal of Photography says:—‘‘The present model Rayment Camera js 
among the very lightest of actually rigid cameras offered to the, public. The rapidity of 
opening and closing is greatly facilitated by the additional arrangement for throwing the 

. pinion out of gear from the rack. There is no curtailment of view when -lenses of shor 
focus and wide angular aperture are in-use. All movements necessary to the modem 
scientific photographer are included in this compact instrument.” 

_ Including Rayment Camera, Three Double Dark Slides, ‘‘ Optimus” Rapid Rectilinear 
Lens, Instantaneous Shutter, Tripod Stand, Waterproof Case, complete— 

5x4 8)x6h 12x10 15 x 12 inches 
£10 £11 £12 £15 £20 £25 £30 


PERKEN, SON & RAYMENT, is: oxron LONDON. 


Slides, specially selected and adapted for Popular Science 


* J The following are a few of the Sets in stock :-— 
Mathematical Instrument Manufacturer to H.M. Government, Council 3. Bvohition. 8. The Metamorphoses of Insects, 


of India, Science and Art Department, Admiralty, &c. 2. Common Objects of the Sea- 


Shore. | g. The Beginnings of Life (Pro- 
Mathematical, Drawing, and Surveying Instruments 3. The Contents of the Tow-Net. tozoa, &c.). 
of every description + 4 Dredging Cruise. . | 10, Elementary Zoology. 
Of the Highest Quality and Finish, at most Moderate Prices. & and 
wa 7. The Metamorphoses of Crus- ‘12, The Mechanism of Plants. 
Illustrated Price List Post Free. pening 13. The Scenery of Jersey. 
W. F. S. obtained the only Medal in the Great Exhibition 0. 1862 for The number of Slides in each Series can be varied to suit individual 
EDAL in the International Inventions Exhibition 1885 for Mathemati 
Work. Silver Medal, Architects’ Exhibition. 1886. Price 1/- each, with reduction for a Quantity. 


Slides to Order at same Price as from Stock; on Hire at 


Address :—GREAT TURNSTILE, HCLBORN, LONDON, W.C. 2/- per doz 


Perfect Workmanship Guaranteed, Full Particulars on 
JAMES R. GREGORY & CO. application. 
MINERALOGISTS, &. JAMES HORNELL, BiOLOGICAL LABORATORY, JERSEY 


NOW COLLECTIONS OF MINERALS, 
REMOVED TO ROCKS, OR FOSSILS, 
1 KELSO PLACE,STANFORD ROAD, Text-books, in Boxes, with Trays 
KENSINGTON, W. ; | 5O Specimens, 10s. 6d.; 100 do., 21s.; 200 do., 42s. 


New Price List of Minerals, Rocks, and Stratigraphical Series 
of Fossils, Post Free. 


ROCK SECTIONS for the MICROSCOPE, from 1s. 6d. each, Post Free. 
CaTa.LoGues GRATISs. 
Specimens, Collections, Appliances, &c. Lists as usual. CapineTs, GLASS-CAPPED BOXES, TRAYS, HAMMERS, & 


New Catalogues preparing. always in stock. 


THOMAS D. RUSSELL, 
REMOVED FROM 88 CHARLOTTE STREET, FITZROY SQUARE. 78 NEWGATE STREET, LONDON, E.C. 


A few minutes from Natural History Museum, Science Schools, South 
Kensington, High Street, and Gloucester Road Stations. 


SCIENTIFIC WORTHIES. 


The following is a list of the Steel Portraits that have appeared in the above Series :— 


MICHAEL FARADAY. SIR GEORGE B. AIRY. 

THOMAS HENRY HUXLEY. J. LOUIS R. AGASSIZ. , 
CHARLES DARWIN. JEAN BAPTISTE ANDRE DUMAS. 
JOHN TYNDALL. SIR RICHARD OWEN. 

SIR GEORGE GABRIEL STOKES. JAMES CLERK MAXWELL. 

SIR CHARLES LYELL. JAMES PRESCOTT JOULE. 

SIR CHARLES WHEATSTONE. WILLIAM SPOTTISWOODE 

SIR WYVILLE THOMSON. | ARTHUR CAYLEY. 

ROBERT WILHELM BUNSEN. SIR C. W. SIEMENS. 

LORD KELVIN. JOHN COUCH ADAMS. 

BARON ADOLF ERIK NORDENSKJOLD. AMES JOSEPH SYLVESTER 
HERMANN L. F. HELMHOLTZ. MITRI IVANOWITSH MENDELEEF. 
SIR JOSEPH DALTON HOOKER. LOUIS PASTEUR. mares 
WHLAIAM HARVEY. SIR ARCHIBALD GEIKIE. 


N.B.—The Portrait of Sir A. Geikie is the first of a New Series, and is a Photo-gravure 


Proof impressions of these, printed on India paper, may b2 had from the Publishers, price, 5s. each; or the Set af 
28 Portraits in a Handsome Portfolio for £7 5s., carriage paid. The Portfolio may b2 had separately, price 6s. 


Cheques and Money Orders payable to MACMILLAN & CO. 
OFFICE OF “NATURE,” 29 BEDFORD STREET, STRAND. 


Printed by RicHarp CLay anp Sons, Limitep, at 7 and 8 Bread Street Hill, Queen Victoria Street, in the City of London, and published by 
MACMILLAN AND Co,, at 29 Bedford Street, London, W.C., and 66 Fifth Avenue, New York.—Tuurspay, August 8, 1895. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


To the solid ground 
Of Nature trusts the mind which builds for aye.”—WoORDSWORTH. 


No. 1346, VOL. 52.] 


THURSDAY, AUGUST 15, 1895. 


[PRICE SIXPENCE. 


Registered as a Newspaper at the General Post Office.) 


{All Rights are Reserved. 


NEWTON’S ELECTRIC LANTERNS. 


The ELECTRIC SCIENCE LANTERNS now in use at 

The Royal Society. University College, London. 
The Royal Institution of Great University College, Liverpool. 

Britain. | he Govt. Electrical Engineering 
The Royal Dublin Society. College, Chatham. 5 
The Chemical Society. The Govt. School of Practical 
The University of Oxford. | Science, Toronto. : 
The University of Cambridge-"" | The Royal College of Science, 
The University of Dublin. | South Kensington. 
The University of Glasgow. | The Durham College of Science. 
The University of Ghent. | Santa Clara College, Cal. 
The University of California. | The Goldsmiths’ Co.'s Institute. 
The University of Wisconsin. The Nérrkoping Technical School. 
McGill University. The New Schools of Science and 
St. Louis University. | Art, Maidstone. 
Leland Stanford Jr. University. | &e., &e. 

Have been recently made for them by 


NEWTON & CO. 
Manufacturing Opticians to the Queen and the Government, 
3 FLEET STREET, LONDON. 
lllustrated Catalogue of Electric Lanterns, Projection Apparatus, and 


Slides, 4 Stamps. 
NEWTON’S PATENT TRIPLE ROTATING ELECTRIC 
LANTERN. 


The Author of “ Optical Projection” says of this Lantern :—‘‘ The most 
complete, convenient, and powerful instrument for scientific demonstration 
with which I am acquainted.” 

The Author of *‘ The Book of the Lantern” says :—‘‘ The most complete 
and perfect projection apparatus ever devised.” 


BECK’S MICROSCOPES. 


No. 25A.—THIS MODEL, with 
I-in. and }-in. Object Glasses, 


in Polished Mahogany Case, 
£6 10s. 


No. 258.—THIS MODEL, with 


in Polished Mahogany Case, 
£7 5s. 


No. 298.—The addition of Abbe 
Condenser to 258 with Iris 
Diaphragm and_ Focussing 
and Swinging Adjustments, 

STAND No. 25. £8 15s. 
FULL PARTICULARS FREE on APPLICATION to 


R. & J. BECK, LTD., 68 CORNHILL, LONDON, EC. 


Two Eyepieces, and packed | 


3-in. and }-in. Object Glasses, | 
Two Eyepieces, and packed | 


= 


ASTRONOMICAL TELESCOPE, 


With 3-inch Achromatic Object-Glass of excellent quality, with brass body, 
one Terrestrial and two Celestial Eye-pieces, in Case complete. Guaranteed 
to be capable of dividing Double Stars and showing Saturn's Ring and 


Jupiter's Belts. 
Price £6 10s. Od. 


Catalogue of Astronomical Telescopes sent Free. 


JOHN BROWNING, 63 STRAND, LONDON, W.C. 
NEGRETTI AND ZAMBRA, 


SOLE MAKERS OF 


JORDAN'S (PATENT) SUNSHINE RECORDER. 


Latest and Most Perfect 
form. 


Price 
£5 15s. 6d. 
With a supply of Charts. 


NEGRETTI 


AND 


ZAMBRA, 


ScienTIFiIc 
INSTRUMENT MAKERS 
TO THE QUEEN, 


38 HOLBORN VIADUCT. 

wl Branches :—45 Cornhill ; 

122 Regent St., London. 

Lilustrated Description 
Post Free. 


NEGRETTI & ZAMBRA’S “ Illustrated Catalogue,” 602 Pages, 
1200 Engravings, Price 5s. 6d. 


Telephone No. 6583. Telegraphic Address: ‘* Negretti, T on ‘on.” 
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CITY AND GUILDS OF LONDON 
INSTITUTE. 
Presipent.—H.R.H. THE PRINCE OF WALES, K.G. 


SESSION 1895-96. 

The Courses of Instruction in Engineering and Chemistry at the Institute's 
Colleges commence in October, and cover a period of two to three years. 
The Matriculation Examination of the Central Technical College will be 
held on September 17th to 20th, and the Entrance Examination of the Day 

partment of the Technical College, Finsbury, on September 17th. 


CITY AND GUILDS CENTRAL TECHNICAL COLLEGE 


(Exhibition Road, S.W.), a College for higher Technical Instruction for 
students not under 16 years of age preparing to become Civil, Mechanical or 
Electrical Engineers, Chemical and other Manufacturers, and Teachers. 

The Matriculation Examination will be held on September 17th to 2oth, 
and the new Session will commence on October tst. i 

Professors :—O. Henrici, LL.D., F.R.S. (Mathematics), W. C. Unwin, 
F.R.S., M.1.C.E. (Civil and Mechanical Engineering), W. E. fe. F.R.S. 
(Physics and Electrical Engineering), H. E. Armstrong, Ph.D., F.R.S. 
(Chemistry). 


CITY AND GUILDS TECHNICAL COLLEGE, FINSBURY 
(Leonard Street, City Road, E.C.). The DAY DEPARTMENT provides 
Courses of Intermediate Instruction for Students not under 14 years of age, 

reparing to enter Mechanical or Electrical Engineering, and Chemical 
ndustries. 

The Entrance Examination will be held on September 17th, and the new 
Session will commence on October rst. 

Professors :—S. P. Thompson, D.Sc., F.R.S. (Electrical Engineering), 
ena: D.Sc., F.R.S. (Mechanical Engineering), R. Meldola, F.R.S. 


emistry). 
JOHN WATNEY, Hon. Secretary. 
City and Guilds of London Institute, 
Gresham College, Basinghall Street E.C. 


§T. MARY’S HOSPITAL MEDICAL 
SCHOOL, 


PADDINGTON, W. 


The WINTER SESSION begins on October 1, with an Introductory 
Address at 4 p.m. by Mr. A. P. Laurie The Annual Dinner will be held 
in the evening at the King’s Hall, Holborn Restaurant, Mr. MaLcotm 
Mornris in the Chair. 


ENTRANCE SCHOLARSHIPS IN NATURAL SCIENCE. 


One of £105, *Five of £52 10s., will be awarded by Examination on 
September 24 and 25. 

, Kags of which are specially open to Students from Oxford and Cam- 
ridge. 

There are Sixteen Resident Appointments in the Hospital open to 
Students without expense. The School provides complete preparation for 
the Higher Examinations and Degrees of the Universities. 

The Residential College is at present at 33 and 35 Westbourne-terrace, 
W. Terms may be had on application to the Warden, Mr. E. W. 


RovuGuTon. 
CLARENCE MEMORIAL WING. 


The Foundation Stone of this important addition to the Hospital was laid 
By H.R.H. the Prince of Wales, and the builders are now at work upon it. 

his new Wing will provide a new Out-Patients’ Department, Wards for 
Lying-in Women, and a Residential College for Medical Officers and 
Students, who will then be close to their work and directly under the in- 
fluence of the Medical School. 

For Prospectus apply to Mr. F. H. MAppen, School Secretary. 


G. P. FIELD, Dean. 
A. P. LUFF, M.D., Sub-Dean. 


UNIVERSITY COLLEGE, LONDON. 


The Session of the Faculty of Medicine will commence on October 1. 
er Lecture, at 4 p.m., by Prof. J. Rose Braprorp, M.D., D.Sc., 


The Examinations for the Entrance Exhibitions will commence on Sep- 
tember 25. 

— ~aeee Exhibitions, and Prizes of the value of £800 are awarded 
annually. 

In University College Hospital about 3000 In-patients and 35.000 Out- 

tients are treated during the year, Thirty-six Appointments, eighteen 
peing resident (as House Surgeon, House Physician, Obstetric Assistant, 
&c.), are filled up by competition during the year, and these, as well as all 
Clerkships and Dresserships, are open to Students of the Hospital without 
extra fee, 

Prospectuses, with full information as to Classes, Prizes, &c., may be 
obtained from the College, Gower Street, W.C. 


A. E. BARKER, F.R.C.S., Dean. 
J. M. HORSBURGH, M.A., Secretary. 

UNIVERSITY COLLEGE, LONDON. 

LECTURES ON ZOOLOGY. 

The General Course of Lectures on Zoology, by Prof. W. F. R. WeLpon, 
F.R.S., commences on Thursday, October 3, at 1 p.m. The instruction in 
Zoology is arranged to suit the requirements of Students reading for any of 
the Examinations of London University. For Syllabus apply to 

J. M. HORSBURGH, M.A., Secretary. 
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MASON COLLEGE, BIRMINGHAM, 
FACULTIES OF ARTS AND SCIENCE. 
SESSION 1895-96. 
WILL_COMMENCE 
OCTOBER 


THE SESSION ON TUESDAY, 

Complete Courses of Instruction are provided for the various Examinations 
in Arts and Science and the Preliminary Scientific (M.B.) Examination of 
the University of London; for Students of Civil, Mechanical, or Electrical 
Engineering ; and for those who desire to obtain an acquaintance with some 
branch of Applied Science. Students may, however, attend any class or 
combination of classes. 

There is also a Faculty of Medicine. A Syllabus containing full particulars 
is published by Messrs. CornisH, New Street, Birmingham. Price 6¢.; 
by post 7d. 

A SYLLABUS of the Faculties of Arts and Science, containing full 
information as to the various lecture and laboratory courses, lecture days and 
hours, fees, entrance, and other scholarships, prizes, &c., is published by 
Messrs. CornisH, New Street, Birmingham. Price 6d. ; by post 8¢. 

Further information may be obtained on application. 


R. S. HEATH, Principal. 
GEO. H. MORLEY, Secretary and Registrar. 


UNIVERSITY COLLEGE OF SOUTH 
WALES AND MONMOUTHSHIRE. 


The Thirteenth Session will begin on Monday, October 7, 1895. 


The College Prospectus, containing a detailed account of the Classes in the 
Faculties of Arts and Science, in the Department of Engineering, and in the 
Department for the Training of Teachers in Elementary and Secondary 
Schools, Special Prospectuses of the School of Mining, the Medical School 
and the Training School of Cookery, and the Domestic Arts, together with 
particulars of Scholarships and Exhibitions to be offered for Competition in 
September, may be obtained on application to the REGISTRAR 


ABERDARE HALL. 


This Hall of Residence for Women Students is under the superintendence 

of Miss Hurcpart (Somerville Hall, Oxford). 
J. A. JENKINS, B.A., 
Registrar and Secretary. 
University College. Cardiff, 
uly 19, 1895. 
THE VICTORIA UNIVERSITY. 

The following EXAMINATIONS will be held at Owens College, Man- 
chester ; University College, Liverpool ; and Yorkshire College, Leeds, in 
SEPTEMBER. 

An ENTRANCE EXAMINATION in ARTS (introductory to the 
eoty of Medicine), on MONDAY, SEPTEMBER 23, and following 

ays. 

An ENTRANCE EXAMINATION in ARTS (introductory to the 
Faculty of Music), on MONDAY, SEPTEMBER 23, and following days. 


A PRELIMINARY EXAMINATION (introductory to the Faculties 
of Arts, Science, and Law), on MONDAY, SEPTEMBER 23, and following 


days. 

The Examination Fee (£2), accompanied by a list of the Subjects pre- 
sented, must be sent to the REGIsTRAR (from whom Entrance Forms and 
further particulars can be obtained), on or before SEPTEMBER 14. 


Manchester, August, 1895. 


THE DURHAM COLLEGE OF 
SCIENCE, 


NEWCASTLE-U PON-TYNE. 


The College fcrms part-of the University of Durham, and the University 
Degrees in Science and Letters are open to both Men and Women Students. 

In addition to the Departments of Mathematics and Natural Science, 
complete Courses are provided in Agriculture, Engineering, Naval Archi- 
tecture, Mining, Literature, History, Ancient and Modern Languages, Fine 
Art, &c. 

Residential Hostels for Men and for Women Students are attached to the 
College. 

The Twenty-fifth Session begins September 23, 1395. 

The Calendar (price 1s.) and Prospectuses will be forwarded on applica- 
tion to the SECRETARY. 


THE YORKSHIRE COLLEGE, LEEDS. 


The 22nd Session of the Department of Science, Technology, and Arts 
will begin on October 7, and the 65th Session of the School of Medicine on 
October 1, 1895. 

The Classes prepare for the following Professions: Chemistry, Civil, 
Mechanical, Electrical, and Sanitary Engineering, Coal Mining, Textile 
Industries, Dyeing, Leather Manufacture, Agriculture, School Teaching, 
Medicine, and Surgery. University Degrees are also conferred in the 
faculties of Arts, Science, Medicine, and Surgery, 


Lyddon Hall has been established for Students’ residence. 
Prospectus of any of the above may be had from the REGISTRAR. 
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UNIVERSITY COLLEGE OF SOUTH 
WALES AND MONMOUTHSHIRE, 
CARDIFF. 


ENTRANCE SCHOLARSHIP AND EXHIBITION EXAMINA- 
TION, SEPTEMBER 1895. 


One Scholarship of £35, Four of £25, One of £20, Two of £15, Five Crad- 
dock Wells’ Exhibitions, Twelve Exhibitions to cover the cost of Tuition, 
Two Scholarships of £20 (open to Men Students who have resided in the 
County of Brecon during the past ten years), and a number of Free Student- 
ships in connection with the Counties of Glamorgan, Monmouth, and 
Cardiff, will be offered for competition at the Entrance Examination in 
September 1895. 

Por information in respect of the Glamorgan Free Studentships, apply to 
Mr. Water Hoac, Pontypridd ; for those connected with the County of 
Monmouth, to Mr. EvAN SMALL, County Council Offices, Newport ; and 
for all further information and Prospectuses for College Scholarships and 
Exhibitions, as well as Cardiff Free Studentships, apply to 


J. A. JENKINS, B.A., Registrar. 
University College, Cardiff, July 11, 1895. 


THE YORKSHIRE COLLEGE, LEEDS. 


DEPARTMENT OF CIVIL, MECHANICAL, AND ELECTRICAL 
ENGINEERING. 


The next Session will begin on TUESDAY, OCTOBER 8, 1895. 

Applications for Admission will be received up to Tuesday, October 1. 
The number of Students in the Engineering Department is limited to 60. A 
Preliminary Examination must be taken on entrance by those who have not 
recently passed some other approved examinations. The Courses comprise 
Lectures, Instruction in Machine and Geometrical Drawing, and Experi- 
mental Work in the Engineering Laboratories. 

Prospectus may be obtained from the ReGisTRAR of the Yorkshire College, 


MASON COLLEGE, BIRMINGHAM. 
PHYSICS DEPARTMENT. 
Professor: J. H. Poyntina, Sc.D., F.R.S. 


APPOINTMENT OF ASSISTANT LECTURER AND 
DEMONSTRATOR. 


The Council invite applications, on or before August 31, 1895, for the 
above Appointment, vacant in consequence of the election of Nr. OHN 
comm, B.A., Dub., to a Berkeley Fellowship in Owens College, Man- 
chester. 
The Duties of the Appointment will commence on October 1, 1895. 
Particulars of the Stipend, Conditions, and Duties, will be forwarded on 
application to the undersigned, to whom all applications for the Appointment 


should be sent. 
GEO. H. MORLEY. 


WOOLWICH POLYTECHNIC Y.M.C.I. 


The Governors are prepared to receive applications for the following 


posts 
LECTURER IN PHYSICS, visiting the Institute on four evenings in 
the week. Salary, 110 for the Session of about 8 months. 
_ LECTURER IN MECHANICS, visiting the Institute on three even- 
ings in the week. Salary, £70 for the Session of about 8 months. 
Applications should be received not later than Friday, August 23. Further 
particulars may be obtained on application to 


Tue CLERK TO THE GOVERNORS, 
The Polytechnic, Woolwich. 


DEPARTMENT OF SCIENCE AND ART. 


ROYAL COLLEGE OF SCIENCE, 
IRELAND. 


APPOINTMENT VACANT. 


_Demonstrator in Botany, Geology, and Palzontology. Full time to be 
given to College duties. 
all particulars apply to SecreTary, R.C.Sc.I., Stephen's Green, 
udiin. 


HARRIS INSTITUTE, PRESTON. 
WANTFD, an ASSISTANT to the PROFESSOR of CHEMISTRY. 
A practical knowledge required of General and Agricultural Chemistry, 
with some experience in Analytical Work. Salary £100 a year. 
Applications, stating qualifications, and accompanied by copies of three 
Testimonials, to be forwarded before September 1, 1895, to 


T. R. JOLLY, Secretary. 


TEACHER OF MATHEMATICS AND 
SCIENCE Wanted for Alva Academy, Clackmannanshire, N.B. 
Candidates must state Qualifications and Teaching Experience in 
Theoretical and Practical Chemistry. Approximate Salary, which 
may be increased, £120 per annum.—Applications, with testimonials, to 
be lodged immediately with the HEADMASTER. 


TIONS, &c.—Mr. ERIC STUART BRUCE, M.A. Oxon, F.R. Met. 
Soc., can accept Engagements for his attractive and highly successful 
POPULAR SCIENCE LECTURES, illustrated by Novel and 
Brilliant Experiments. For Prospectus and Terms, apply to E. Bruce, 
Esq., 19 Campden House Road, Kensington, London, W. 


SCIENCE MASTER wanted for the Madras 


College, St. Andrews, N.B. Qualification to teach Chemistry specially 
required. Salary £120 per annum. Applications, with Testimonials, 
must be lodged with the HEADMASTER, by August 31. 


MANUFACTURER OF 
ELECTRICAL & PHYSICAL 
INSTRUMENTS, 

44 Hatton Garden, London. 

Catalogues Free. 


HOLLOWAY’S OINTMENT 
CURES 
Gout, Rheumatism, Lumbago, Sciatica, 
Cuts, Bruises, Sprains, &c. 
INVALUABLE FOR ALL SKIN DISEASES. 


Holloway’s Ointment and Pills may be obtained of 
all Medicine Vendors. 


THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF GENERAL ENTOMOLOGY. 
Edited by Ricuarp South, F.E.S., 
With the Assistance of 


Ropext Apk1n, F.E.S. Martin Jacosy, F.E.S. 
T R. F.E.S. | Leecn, B.A., F.L.S., F.E.S. 


W. Lucas Distant, F.E.S., &c. r. D. SHarp, F.R.S., F.E.S. &c. 
Epwarp A. Fitcn, F.L.S., F.E.S. | G. H. F.E.S. 
F. W. Frounawk, F.E.S. | W. Warren, M.A., F.E.S. 
Founded by the late Edward Newman in 1840, this Journal has been 
the popular organ of British Entomologists since 1864. Its contents deal 
chiefly with the home fauna, but there are frequent articles and notes on 
matters of interest pertaining to the Entomology of various parts of the world. 
Published on the first of each month. Price 6d. Subscription, 6s. per 
annum post free to any country. 


MAGAZINE. 


Price Sixpence, Monthly. 
Edited by C. G. Barrett, G. C. Cuampion, F.Z.S., J. W. DovuGras, 
WwW. W. M.A., F.L.S., R. McLacuian, F.R.S., E. Saunpers, 
ELS 


-L.S., an 
Lorp WaA.sinGuaM, M.A., LL.D., F.R.S. 


This Magazine, commenced in 1864, contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 
the British Isles. 

Subscription—Six Shillings per Annum, post free. 

London: GURNEY & JACKSON (Mr. Van Voorst’s Successors), 
1 Paternoster Row. 


THE ZOOLOGIST. 
A MONTHLY MAGAZINE OF NATURAL HISTORY. 
Third Series. Edited by J. E. Hartina, F.L.S., F.Z.S., Member of the 


British Ornithologists’ Union, contains— 


Original Articles by well-known naturalists in every branch of zoology ; 
habits of animals; arrival and departure of migratory birds ; occurrence of 
rare birds; distribution and migration of British fresh-water fish ; new or 
rare marine fish; local aquaria; British reptiles; British land and fresh- 
water molitsca, with remtarks on the haunts and habits of the species ; and 
other matters of general interest to those who delight in natural history. 
Reports of the Linnean, Zoological, and Entomological Societies. Reviews 
of natural history books. Occasional translations from foreign zoological 
journals of important and interesting articles in various branches of Zoology. 
There are occasional woodcuts. 


SIMPKIN, MARSHALL, & CO., Lrp., Stationer’s Hall Court, E.C. 


On the rst of every Month. 


THE JOURNAL OF BOTANY. 


BRITISH AND FOREIGN. 


Edited by James Brirten, F.L.S., British Museum. 
Contents :—Original Articles by leading Botanists.—Extracts, and 
Notices of Books and Memoirs.—Articles in j 
Proceedings of Societies. 
Price 1s. 3¢. Subscription for One Year, payable in advance, 12s. 
London: WEST, NEWMAN, & CO., 54 Hatton Garden, E.C, 


ournals.— Botanical News.— 
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CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 
LIMITED. 
St. Tibb’s Row, Cambridge. 


NOW READY. 


Appendix to Descriptive List of Physical and Physiological Instruments, 
containing many new and improved forms of Apparatus designed and manu- 
factured by the Company since June 1892, including BIFILAR PEN- 
DULUM for measuring Eart Tremors, YULE’S HARMONIC 
ANALYSER, and PLATINUM PYROMETERS for Scientific and 
Commercial purposes. 

Post Free on Application. 


MANUFACTURERS OF IMPROVED MICROTOMES AND 
ACCESSORIES FOR SECTION CUTTING. 
Seismographs for automatically recording some of the Phenomena 
of Earthquakes, as supplied to miny of the leading Observatories, 
Scientific Apparatus designed and manufactured for 
special purposes. 

Address all communications: 
‘‘Instrument Company, Ltd., Cambridge.”’ 


STANLEY 


Mathematical Instrument Manufacturer to H.M. Government, Council 
of India, Science and Art Department, Admiralty, &c. 
Mathematical, Drawing, and Surveying Instruments 
of every description 
Of the Highest Quality and Finish, at most Moderate Prices. 
Illustrated Price List Post Free. 

W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 


Excellence of Construction of Mathematical Instruments, and the only Gop | 


EDAL in the International Inventions Exhibition 1885 for Mathematical 


Work. Silver Medal, Architects’ Exhibition. 1886. 
Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


TO SCIENCE LECTURERS. 
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NEW BOOK BY THE LATE MR. G. J. ROMANES, 
Just Published, Crown 8vo, 4s. 6d. 


MIND AND MOTION AND MONISW. 


BY THE LATE 
GEORGE JOHN ROMANES, M.A., LL.D., F.RS, 
LONDON: LONGMANS, GREEN, & CO. 


NO END OF WORRY SAVED BY USING 
STONE’S TIME-SAVING 
For keeping in order all SPECIALITIES 


LETTERS, PAPERS, PAMPHLETS, Music, &c. 
Sold by Stationers everywhere. Send postcard for Illustrated Catalogue tp 


the manufacturers, 
HENRY STONE & SON, BANBURY. 
Special Boxes, Files, and Cabinets made to order for avariety of purposes, 


PHCENIX FIRE OFFICE, 


19 LOMBARD ST., E.C.,and 57 CHARING CROSS, S.V, 
ESTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SECURITY: 
ELECTRIC LIGHTING RULES SUPPLIED, 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 
SecretTariges—W. C. MACDONALD and F. B. MACDONALD, 
LOSSES PAID OVER £20,000,000. 


COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


For the Use of Students, Science Teachers, Prospectors, &c., and to 
Illustrate the leading Text-books, in Boxes, with Trays. 


50 Specimens, 10s. 6d.; 100 do., 21s.; 200 do., 42s, 


New Price List of Minerals, Rocks, and Stratigraphical Series 
of Fossils, Post Free. 


| ROCK SECTIONS for the MICROSCOPE, from rs. 6d. each, Post Free. 


| 


See Mr. HUGHES'S PATENT COMBINATION OPTICAL | 


LANTERN, used by late W. Lant Carpenter, Esq., Prof. Forses, &c. 
Miniature Triple Lantern constructed for B. J. MALDEN, _ 
success. New Oxyhydrogen Microscope. Science Lanterns for Class 


+> great | 


Demonstration. Magnificent Results. Docwra Triple, Prize Medal, | 


Highest Award. Supplied to the Royal Polytechnic Institution, Dr. H. 


Grattan GuINNEss, Madame AveLINA Patti, &c. Patent Pamphengos | 
Science Lanterns. The Universal Lantern 4-inch Condensors, 4-wick Lamp, | 


Portrait Combination front Lenses, £1 5s. 6d., marvellous value. Science 
Lecture Sets. Novelties. The Lantern Kaleidoscope. Cheapest Lantern 
Outfits in the World. Grandly Illustrated Catalogue, over 180 choice En- 
ravings, 6d.; Postage, 3d. List of 300 Lecture Sets, Science Subjects, 
iews, &c., 6d.; Postage, 2d. Pamphlets Free.—W. C. HUGHES, 
SpPEcIA.isT, Brewster House, 82 Mortimer Road, Kingsland, N. 


OPTICAL & SCIENTIFIC INSTRUMENTS. 


Spectrometers, Spectroscopes, Goniometers, Cathetometers, Optical 
Benches, &c., &c. Instruments for special purposes constructed to Clients’ 
own designs. Prices moderate. 

W. WILSON (formerly Foreman at Messrs. ELLIOTT BRos.), 
56 Crogsland Road, Chalk Farm, London, N.W. 


CaTa.LoGcues GRATIS. 
CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &c., 


always in stock. 
THOMAS D. RUSSELL, 


78 NEWGATE STREET, LONDON, E.C. 


F.H. BUTLER, M.A. Oxon., Assoc. R. S. Mines, 


NATURAL HISTORY AGENCY. 
158 BROMPTON ROAD, LONDON. 
Dealer in Rocks, Minerals, Fossils, and other Objects 


of Scientific Interest. 
NOW ON SALE :—The Contents of Three Collections of Fossils recently 


| acquired, including finely preserved examples of numerous Species from 


| 


most of the Geological Formations, notably Fish from the Lower Lias, and 
Mollusca from the Mountain Limestone, Chalk, Barton and Bracklesham 
Beds, Oligocene, and Crag ; also Gold in the Matrix from several localities, 
Infusorial Earth from Talbot, Victoria ; Polished Agates, Labradorite, and 
other Ornamental Minerals, and Gabbro, Troctolite, and Augite-Andesite 
from Germany. Collections of Natural History Objects provided to order 
and sent on approval. 

A few copies of Dr. Hume's “‘RESEARCHES ON THE UPPER 
CRETACEOUS ZONES” still on hand, Price 3s. each. Also THE 
GLACIALISTS’ MAGAZINE, as issued, 6¢. per copy. 


HARVEY & PEAK. 


(BY APPOINTMENT TO THE ROYAL INSTITUTION OF GREAT BRITAIN.) 


INDUCTION COILS, giving from 


Experiments of Testa. 


TESLA'S APPARATUS (Patent). 


in. to 15 in. Sparks for the WoNnDERFUL 


SPECTRUM TUBES of the New Gases HeEtium and Arcon. 
VACUUM TUBES. Large Assortment. 
WIMSHURST MACHINES of Improved Construction and Best Make. 


WIMSHURST MACHINES, ordinary, from 


155. 


WIMSHURST’S STATIC MOTORS. 


Illustrated Catalogue, Parts 1 and 2, Sixpence each. 


56 CHARING CROSS ROAD, LONDON, W.C. 
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JAMES R. GREGORY & CO. 


MINERALOGISTS, &c. 


HAVE NOW 


REMOVED TO 
1 KELSO PLACE, STANFORD ROAD, 


KENSINGTON, W. 


A few minutes from Natural History Museum, Science Schools, South 
Kensington, High Street, and Gloucester Road Stations. 


Specimens, Collections, Appliances, &c. Lists as usual. 
New Catalogues preparing. 


REMOVED FROM 88 CHARLOTTE STREET, FITZROY SQUARE. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Protococcus, Volvox, Spirogyra, Vaucheria, Ameeba, Vorticella, Hydra, 
Lacinularia, Pedalion, ‘Leptodora, Cristatella, and other Pond Life. Price 
1s. per Tube, Post-free, with Drawing and Description. Helix pomatia, 
Astacus nobilis, Amphioxus, &c., for Dissection purposes. Clarkes Black 
Cement, for sealing and finishing Microscopic Slides (Spirit-proof and highly 
recommended for Fluid Mounts), Price rs. per Bottle. List free. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 


The following animals can always be supplied, either living 
or preserved by the best methods :— 


Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Coryertyiin, Aloy- 
onium ; Hormiphora (preserved) ; Leptoplana : Lineus, Amphiporus ; Nereis, 
Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, Gammarus, 
Ligia, Mysis, Nebalia, Carcinus ; Patella, Buccinum, Eledone, Pectens, 
Bugula, Crisia, Pedicellina ; Holothuria, Asterias, Echinus; Ascidia, Salpa 
(preserved), Scyllium, Raia, &ce., &e. 

For prices and more detailed lists apply to 

Biological Laboratory, Plymouth. 


THE DIRECTOR. 


ALBERT EDWARD JAMRACH 


(Late CHARLES JAMRACH), 
NATURALIST, 
180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis, China, Lacquer, Gongs, Shells, and other Curios. 


NOTICE.—Advertisements and business letters for 


NATURE should be addressed to the Publishers ; 


Editorial communications to the Editor. The 
telegraphic address of NATURE is “ PHUSIS,” 


WORTHIES. 


The following is a list of the Steel Portraits 
that have appeared in the above Series :— 


MICHAEL FARADAY. 

THOMAS HENRY HUXLEY. 
CHARLES DARWIN. 

JOHN TYNDALL. 

SIR GEORGE GABRIEL STOKES. 
SIR CHARLES LYELL. 

SIR CHARLES WHEATSTONE. 
SIR WYVILLE THOMSON. 
ROBERT WILHELM BUNSEN. 
LORD KELVIN. 

BARON ADOLF ERIK NORDENSKJOLD. 
HERMANN L. F. HELMHOLTZ. 
SIR JOSEPH DALTON HOOKER. 
WILLIAM HARVEY. 

SIR GEORGE B. AIRY. 

J. LOUIS R. AGASSIZ. 

JEAN BAPTISTE ANDRE DUMAS. 
SIR RICHARD OWEN. 

JAMES CLERK MAXWELL. 
JAMES PRESCOTT JOULE. 
WILLIAM SPOTTISWOODE 
ARTHUR CAYLEY. 

SIR C. W. SIEMENS. 

JOHN COUCH ADAMS. 

JAMES JOSEPH SYLVESTER. 
DMITRI IVANOWITSH MENDELEEF. 
LOUIS PASTEUR. 


SIR ARCHIBALD GEIKIE. 
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Three Linesin Column ....... o 2 6 

9 

One Eighth Page, or Quarter Column . o 18 6 } 

Quarter Page, or Half aColumn ... 115 © 

Half a Page, ora Column ...... 3-5 

660 

SUBSCRIPTIONS TO “NATURE.” 

1 8 o 

Quarterly o 7 6 

To ALL PLACES ABROAD :— 

110 6 

Money Orders payable to MACMILLAN & CO. 
OFFICE: 29 BEDFORD STREET, STRAND, W.C. 


N.B.—The Portrait of Sir A. Geikie is the 
| first of a New Series, and is a Photo- 
| gravure. 


Proof impressions of these, printed on India paper, may 
be had from the Publishers, price 5s. each; or the Set of 
28 Portraits in a Handsome Portfolio for £7 5s., carriage 
paid. The Portfolio may be had separately, price 6s. 
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MESSRS. MACMILLAN & CO.’S BOOKS 


FOR 


STUDENTS OF BOTANY. 


PRACTICAL BOTANY for BE- 
GINNERS. By Prof. F. O. BOWER, D.Sc., F.R.S., 
Author of ‘‘ A Course of Practical Instruction in Botany.” 
Globe 8vo. 35. 6d. 


A COURSE of PRACTICAL IN- 
STRUCTION in BOTANY. By F. O. BOWER, D.Sc., 
F.R.S., Regius Professor of Botany in the University of 
Glasgow. Crown 8vo. 10s. 6d. 


FIRST LESSONS in PRACTICAL 
BOTANY. By G. T. BETTANY, M.A., B.Sc., F.L.S., 
late Lecturer on Botany in Guy’s Hospital Medical School, 
sometime Examiner in Botany, Cambridge University 
Local Examinations. Pot 8vo. Is. 


BOTANY. By Sir J. D. Hooker, 
F.R.S. With Illustrations. Pot 8vo. 1s. 
[Scéence Primers. 


The STUDENT’S FLORA of the 


BRITISH ISLANDS. By Sir J. D. HOOKER, F.R.S. 
Third Edition. Globe 8vo. 10s. 6d. 


LESSONS in ELEMENTARY 
BOTANY. By DANIEL OLIVER, F.R.S. The Part 
on Systematic Botany based upon material left in manu- 
script by the late Prof. HENsLow. With numerous IIlustra- 
tions. Third Edition, Fcap. 8vo. 45. 6d. 


FIRST BOOK of INDIAN BOTANY. 


By DANIEL OLIVER, F.R.S. With numerous IlIlustra- 
tions. Globe 8vo. 6s. 6d. 


SCIENTIFIC PAPERS of ASA GRAY. 
Selected by CHARLES SPRAGUE SARGENT. Vol. 
I. Reviews of Works on Botany and Related Subjects, 
1834-1887. Vol. II. Essays, Biographical Sketches, 
1841-1886. 8vo. 215. 


GRAY’S BOTANICAL TEXT-BOOK 
(Sixth Edition). 

Vol. I. StRucTURAL BOTANY: or Organography on the 
Basis of Morphology. To which is added The Principles of 
Taxonomy and Phytography, and a Glossary of Botanical 
Terms. By ASA GRAY. 8vo. Ios. 6d. 


Vol. II. PHystoLocicaL Borany. I. Outlines of the 
History of Phenogamous Plants. II. Vegetable Physiology. 
By G. LINCOLN GOODALE, A.M., M.D., Professor of 
Botany in Harvard University. 8vo. 10s. 6d. 


The PHYSIOLOGY of the CIRCULA- 
TION IN PLANTS, IN THE LOWER ANIMALS, 
AND IN MAN. Being a course of lectures delivered at 
the Surgeons’ Hall to the President, Fellows, &c., of the 
Royal College of Surgeons of Edinburgh, in the summer of 
1872, by J, BELL PETTIGREW, M.D., F.R.S. 
trated by 150 Engravings on Wood. 8vo. 12s. 


Illus- | 


The FERTILISATION of FLOWERS, 


By Prof. HERMANN MULLER. Translated and Edited 
by D’Arcy W. THompson, B.A., Scholar of Trinity Col. 
lege, Cambridge. Witha Preface by CHARLES Darwin, 
With Illustrations. Medium 8vo. 21s. 


FLOWERS, FRUITS, and LEAVES, 
By Sir JOHN LUBBOCK, Bart., F.R.S. With numerous 
Illustrations. Crown 8vo. 45. 6d. 

[Mature Series, 


On BRITISH WILD FLOWERS, 
considered in Relation to Insects. With numerous IIlustra- 
tions. By Sir JOHN LUBBOCK, Bart., F.R.S. Crown 
8vo. 45. 6d. (Nature Series, 


The COLOURS of FLOWERS, as 


Illustrated in the British Flora. By GRANT ALLEN, 
With Illustrations. Crown 8vo. 35. 6d. 
[Mature Series. 


BRITISH FOREST TREES and their 


SYLVICULTURAL CHARACTERISTICS and 
TREATMENT. By JOHN NISBET, of the Indian 
Forest Service. Crown 8vo. 6s. net. 


TIMBER and some of its DISEASES. 


By H. MARSHALL WARD, M.A., F.R.S., F.LS., 
late Fellow of Christ’s College, oer sey Professor of 
Botany at the Royal Indian Engineering College, Cooper’ 
Hill. With Illustrations. Crown 8vo. 6s. 

[Nature Series. 


TEXT-BOOK ot the DISEASES of 
TREES. By Professor R. HARTIG. Translated by 
Dr. W. SOMERVILLE, Professor of iculture and 
Forestry at Durham College of Science. With a Preface 
by Prof. H. MARSHALL WarRD, F.R.S. With numerous 
Illustrations. 8vo. 10s. net. 


TIMBER and TIMBER TREES, 
Native and Foreign. By THOMAS LASLETT, Timber 
Inspector to the Admiralty. New Edition. Revised by 
Prof. H. MARSHALL WARD, F.R.S. Crown 8vo. 8s. 64. 


DISEASES of FIELD and GARDEN 
CROPS, chiefly such as are caused by Fungi. By 
WORTHINGTON G. SMITH, F.L.S., M.A.I., Member 
of the Scientific Committee, Horticultural Society. With 
143 Illustrations, Drawn and Engraved by the Author. 


Feap. 8vo. 45. 6d. 
DICTIONARY of POPULAR 


NAMES of the PLANTS which FURNISH the 
NATURAL and ACQUIRED WANTS of MAN, in all 
MATTERS of DOMESTIC and GENERAL ECO- 
NOMY : their History, Products, and Uses. By JOHN 
SMITH, A.L.S., Author of ‘‘ Historia Filicum,” ‘ His 
tory of Bible Plants,” &c., &c. Medium 8vo. 145. 


SCIENCE PAPERS, chiefly Pharmaco 
logical and Botanical. By DANIEL HANBURY, F.RS 
Edited with Memoir by JoserH Ince, F.L.S., F.CS 
With Portrait. Medium 8vo. 14s. 


MACMILLAN AND CO., LONDON. 
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MESSRS. MACMILLAN & CO’S BOOKS 


FOR 


STUDENTS OF 


SOCIAL EVOLUTION. By Benjamin 


KIDD. Thirteenth Thousand. 8vo. 10s. net. 


EVOLUTION AND MAN’S PLACE 
IN NATURE. By HENRY CALDERWOOD, LL.D., 
Professor of Moral Philosophy, University of Edinburgh. | 
Crown 8vo. 7s. 6d. 


THE RELATIONS OF MIND AND | 
BRAIN. By Prof. H. CALDERWOOD, LL.D., | 


| 
Third Edition. S8vo. 8s. 


MATERIALS FOR THE STUDY. 
OF VARIATION. Treated with Especial Regard to | 


Discontinuity in the Origin of Species. By WILLIAM 


BATESON, M.A., F.R.S., Fellow of St. John’s College, | 
Cambridge. 


8vo. 21s. net. 


A THEORY OF 
AND HEREDITY. . 
fessor at the Tulane University of Louisiana. 
6s. net. 


DEVELOPMENT 
By HENRY B. ORR, Ph.D., Pro- 


ORGANIC EVOLUTION AS THE 
RESULT OF THE INHERITANCE OF ACQUIRED 
CHARACTERS ACCORDING TO THE LAWS OF 
ORGANIC GROWTH. By Dr. G. H. THEODOR 
EIMER, Professor of Zoology and Comparative Anatom 
in Tiibingen. Translated by J. T. CUNNINGHAM, 
M.A., F.R.S.E., late Fellow of University College, 
Oxford, 8vo. 12s. 6d. 


By A. R. WALLACE, F.R.S. 
DARWINISM: an Exposition of the 


Theory of Natural Selection, with Some of its Applications. 
With Maps and Illustrations. Extra Crown 8vo. 9s. 


NATURAL SELECTION AND 
TROPICAL NATURE. Essays on Descriptive and 
Theoretical Biology. Extra Crown 8vo. 6s. 


ISLAND LIFE;; or the Phenomena and 


Causes of Insular Faunas and Floras. Including a Revision 
and Attempted Solution of the Problem of Geological 
Climates. With Illustrations and Maps. Second Edition. 
Extra Crown 8vo. 6s. 


THE GEOGRAPHICAL DISTRIBU- 
TION OF ANIMALS; with a Study of the Relations of 
Living and Extinct Faunas as Elucidating the Past Changes 
of the Earth’s Surface. With Maps and Illustrations. In 
Two Vols. Medium 8vo. 42s. 


MACMILLAN AND 


ON BRITISH WILD FLOWERS, 


“OUTLINES OF COSMIC PHILO- 


EVOLUTION. 


By T. H. HUXLEY, F.R.S. 


METHOD AND RESULTS. Globe 
8vo. 55. 


DARWINIANA. Globe 8vo. 5s. 
MAN’S PLACE IN NATURE; and 


other Anthropological Essays. Globe 8vo. 53. 


CHARLES DARWIN. 
Notices reprinted from Nature. By THOMAS H. 
HUXLEY, F.R.S.; G. J. ROMANES, F.R.S.; Sir 
ARCHIBALD GEIKIE, F.R.S.; and W. T. DYER, 
F.R.S. Crown 8vo. 2s. 6d. [Nature Series. 


THE SCIENTIFIC EVIDENCES 
OF ORGANIC EVOLUTION. By GEORGE J. 
ROMANES, M.A., LL.D., F.R.S. Crown 8vo. 2s. 6d. 

[Nature Series. 


ARE THE EFFECTS OF USE 
AND DISUSE INHERITED? An Examination of the 
View held by Spencer and Darwin. By WM. P. BALL. 
Crown 8vo. 35. 6d. [Nature Series. 


EXPERIMENTAL EVOLUTION. 


Lectures delivered in the “* Summer School of Science and 
Art,” in Edinburgh, August 1891. By HENRY DE 
VARIGNY, D.Sc., Assistant in the Museum d’Histoire 
Naturelle, Member of the Société de Biologie. Crown 
8vo. 55. Nature Series. 


Memorial 


THE COLOURS OF FLOWERS as 


Illustrated in the British Floras By GRANT ALLEN, 
With Illustrations. Crown 8vo. 35. 6d. 


[Nature Series. 


By SIR JOHN LUBBOCK, F.R.S. 


FLOWERS, FRUITS, AND LEAVES. 


Illustrated. Crown 8vo. 


45. 6d. [Nature Series. 


considered in Relation to Insects. 


Illustrated. Crown 
8vo. 4s. 6d. 


Nature Series. 


THE ORIGIN AND METAMOR- 


PHOSES OF INSECTS. 


With Illustrations. Crown 
8vo. 35. 6d. 


[Nature Series. 


By PROF. JOHN FISKE. 


SOPHY, based on the Doctrine of Evolution. With 
Criticisms on the Positive Philosophy. Two Vols. 8vo. 
255. 

MAN’S DESTINY VIEWED IN 


THE LIGHT OF HIS ORIGIN. Crown 8vo. 


35. 6d. 
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NEW AND INTERESTING MICROSCOPIC 


& 
Internal Organs and Alimentary System of Male Blow-Fly. o @ 3 ‘Blight of Grape Vine Phylloxera—Winged . “ iy ° 
of Mal. and Drone- Red Spider Vine ychus telarius 
Fly Each o 3 6. Parasite of Flying Fox (Ceylon) .. 
Section of Eye of Snail... 2 0 Lilac Moth, opaque, very brilliant. 
Hair of Peccary, Long. and Trans. Sections, 1 “mounted separately Spores of Fern in Yorkshire Coal . “ an — os 
on one Slide... © 2 © Section through entire Hand of Foetus, very perfect ... ~ 
Section of Tentacles and Arms of ‘Octopus ine 19 ocotof 36 
Set of 24 Botanical Slides, specially arranged for the use of Students 1 40°, Ova of Bilharzia 
Set Slides, specially for Students for the of | Group of about 150 Diatoms from. Bori, “Hungary, very perfect 68 
ublic Health ... 210 0 


Any of the above Objects return on receipt of remittance for price. Cx L ssT, Stock of. 40,000 First-class Objects, 
sent. on tioi 
MICROSCOPES AN APPARATUS. 

WATSON & SONS’ “GRAND MODEL” VAN HEURCK MICROSCOPE. Has completely rotating stage : the mechanical movements of stage are 
controlled b _ raw g & —— working on one centre ; when set horizontally, the height. to the centre of the eyepiece.is,1o inches, the normal reading 
distance. The t hich is very massive, has a spread of 10 inches in each direction. Full —— forwarded on application. 

WATSON & SONS’ NEW CENTREING UNDERFITTIN NG can be applied to almost any make of 
Condenser to be centred precisely with the Objective. Particulars on application. 

Full Illustrated Catalogue o As sent Post free on application to 
A Opricians TO H.M. GovERNMENT. 


Vo 
"Sole London Address : 313 HIGH HOLBORN, LONDON, »W Xie and 78 Swanston Street, Melbourne, Australia. 


CROSSLEWY’S Oss. ENGINES. 


dent’s Microscope. It enables the Sub-stage 


PORTABLE OIL ENCINES. Suitable for all classes 
ECONOMICAL, of Agricultural 
POWERFUL, ‘Work. 
EFFICIENT. 


REFERENCES, dc., ON 


Cost of Working: APPLICATION 


HALF-PENNY per Horse 
Power per Hour. 


——> 


CROSSLEY BROS., LTD., OPENSHAW, MANCHESTER. 


“OPTIMUS” PHOTOGRAPHIC OUTFITS. 


EXTRA LONG FOCUS CAMERA. , 

British Journal of Photography says:—‘‘The present model Rayment Camera is 
among the very lightest of actually rigid cameras offered to the public. The rapidity of 
opening and closing is greatly facilitated by the additional arrangement for throwing the 
pinion out of gear from the rack. There is no curtailment of view. when lenses of short 
focus and wide angular aperture are in use. All movements necessary to the modern 
scientific photographer are included in this compact instrument.” 

Including Rayment Camera, Three Double Dark Slides, ‘‘ Optimus” Rapid Rectilinear 
Lens, Instantaneous Shutter, Tripod Stand, Waterproof Case, complete— 
44 x 3} 5x4 64 x 43 84 x 64 Io x 8 12 x 10 er 
£10 £11 £12 £15 £20 £25 


_PERKEN, SON & RAYMENT, LONDON. 


MENDHAM & CO. 


‘MANUFACTURERS OF 


WIMSHURST MACHINES. 


No. 502, with 12 in. Plates, ss 13 | No. 504, with 17 in. a gi 18 10 


ELECTRICAL A PPARATUS 


For Lecture, Experimental, and other Purposes. 


Write for Large New Catalogue (1st Section, 
Sixth Edition, 100 pp., 620 Iilustrations, Post Free, 8d 


‘WESTERN ELECTRICAL WORKS, BRISTOL. 


ESTABLISHED is76. 
Printed Chay AND Sons, Laue, aty7 ry Bread Street Hill, Queen Victoria Street, in the City of published by 
MACMILLAN AND Co., at 29 Bedford Street, London, W.C., and 66 Fifth Avenue, New York.—Tuurspay, August 15, 1895. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


To the solid ground 
Of Nature trusts the mind which builds for aye.” —WORDSWORTH. 


No. 1347, VOL. 52.] 


THURSDAY, AUGUST 22, 1895. 


[PRICE SIXPENCE. 


Registered as a Newspaper at the General Post Office.] 


{All Rights are Reserved. 


“NEWTONIAN” ARC LAMPS FOR LANTERNS. 


SELF-FEEDING 
FOCUS=- 
KEEPING, 
Very SIMPLE. 
Thoroughly 
Efficient. 


Catalogue 
of 


Lanterns 
and 
Slides, 

6 Stamps. 


MAJOR HOLDEN'S PROVISIONAL PATENT. 
SOLE MAKERS, NEWF TON & 


3 FLEET STREET, LONDON. 
NOW READY. EDITION. 


CHEMICAL HANDICRAFT. | 


A CLASSIFIED AND DEscrIpTIVE CATALOGUE OF CHEMICAL 
APPARATUS AND REAGENTS, suitable for the performance of 
Class Experiments, for every Process of Chemical Research 
and for Chemical Testing in the Arts. Accompanied by copious 
Notes, explanatory of the construction and use of the Apparatus. 


In One Large Volume, Royal 8vo, 440 pp., Illustrated 
by 1500 Engravings. Price 3s. Post free. 

This Edition has been entirely rewritten up to date, and is 
wlustrated by many hundreds of new Engravings Spectally 
prepared from Photographs of the Apparatus. 

The prices have been thoroughly revised, and the book Sorms the 
MOST COMPLETE and CHEAPEST CATALOGUE 
of MODERN APPARATUS and REAGENTS extant. 


JOHN J. GRIFFIN & SONS, -, 
22 GARRICK STREET, LONDON, W.C. 


NALDER 
BROS. & CO. 


(F. H. NALDER, 
Cc. W. S. CRAWLEY, 
A. SOAMES.) 


16 RED LION ST. 
CLERKENWELL, LONDON. 


MAKERS OF 


Electrical Testing 


AND HIGH-CLASS 


SCIENTIFIC 
INSTRUMENTS. 


Catalogues Post Free on 
application. 
TELEPHONE No. 6770. 
Telegraph Address, ‘‘ Secohm, 

ndon.” 


NEGRETTI & ZAMBRA’S 
BINOCULARS AND TELESCOPES. 


Sole Makers of the ‘OFFICER OF THE WATCH” TELESCOPE, 
in use on all the vessels of H.M. Navy. 


Nickel-plated, covered with Brown 
Leather. 
PRICE ... 


Perrect Derinirion & Hicu Power. 


| 
| “ARMY SIGNALLING.” TELESCOPE. 


£2 2s. £2 2s. 


As supplied by NEGRETT!I & ZAMBRA to the War Office. 


Length, when closed, 11 inches. Combining high power and portability. 


| NEGRETTI & ZAMBRA, 

| SCIENTIFIC INSTRUMENT MAKERS to the QUEEN, 
38 HOLBORN VIADUCT, E.C. 

} Branches : 45 CORNHILL; 122, REGENT STREET. 


IntusTRATED Price Lists Free psy Post. 
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UNIVERSITY COLLEGE, LONDON. 


The SESSION of the FACULTIES of ARTS and LAWS and of 
SCIENCE (including the Indian and Oriental Schools and the Department 
of Fine Arts) will begin on WEDNESDAY, OCTOBER 2. Prof. W. F. 

. Wevvon, F.R.S., will make a report on "the scientific work of the past 
Session ; and the Prizes will be distributed by Sir Joun Ericusen, Bart., 
President of the College, at 3 p.m. 

PROFESSORS. 
F. ALTHAUS, Ph.D. on German, 


J. P. BATE, M.A., LL.D. Juris rudence and Constitutional Law 


History. 
CECIL BENDAL L, M. .. Sanskrit. 


Rev. T. G. BONNEY, D. Sec., and Mineralogy (Yates-Gold- 
F.G.S. smid Professorship). 
N.. ... Fine Arts (Slade Professorship). 
Rev. ROBERT BRUCE, "D.D.... Persian. 


T. LL. D., Pali and Buddhist Literature. 
VACANT ... Italian Language and Literature. 


2: A. FLEMING,M.A F.R.S. Electrical Engineering. 
G. C. FOSTER, B. ... Physics (Quain Professorship). 
H. $. M.! Political Economy. 


-R.S. Mathematics. 
A. HOUSMAN, 


atin. 
W. P. KER, M.A. as English Language and Literature 
H. LAL Bees 


(Quain Professorship). 
French Language and Literature. 
Rev. Dr. D. W Hebrew (Goldsmid Professorship). 
MONTAGUE MA. History. 
A. F. MURISON, M.A., LL.D..... Roman Law. 


F. W. OLIVER, M.A., D.Sc. Botany (Quain ao nego 
PEARSON, M. LL.B. Applied Mathematics and Mechanics 


AINDERS PETRIE, } egyptology. 
ARTHUR ‘PLATT, M.A. ... Greek. 
-ACANT Archeology (Yates Professorship). 
P. POSTG ATE, D. Comparative Philology. 
- RAMSAY, Ph. F.R.S. Chemistry. 


> A. SCHAFER, F.R.S. Physiology (Jodrell Professorship). 
ROGER SMITH, F.R.I.B.A. Architecture. 
ilosophy of Mind and Logic (Grote 
J. SULLY, M.A., LLD.. oi Professorship). 
} Civil Engineering and Surveying. 
F. R. and Comparative Anatomy 
F.R.S, (Jodrell Professorship). 
L. L. PRICE, 


Statistics (Newmarch 
E. MOORE, D.D. Barlow Lecturer on Dante. 


Students are admitted to all Classes without previous examination. 


Scholarships, &c., of the value of £2000 may be awarded annually. The 
Regulations as to these, and further information as to Classes, Prizes, &c., 
may be obtained from the Secretary. 


J. M. HORSBURGH, M.A., Secretary. 


UNIVERSITY COLLEGE, LONDON. 


ENGINEERING AND ARCHITECTURE 
DEPARTMENT. 


ASSISTED BY TECHNICAL EDUCATION BOARD OF LONDON 
COUNTY COUNCIL AND BY THE CARPENTERS’ COMPANY. 


SESSION 1895-6. 

The COURSES of INSTRUCTION in Mechanical, Civil, Electrical 
Engineering, and Architecture COMMENCE on OCTOBER ‘:st. They 
are arranged to cover periods of two and three years. 

Particulars of the Courses, of Entrance Scholarships, of the Matriculation 
iExamination, and of the Fees, may be obtained from the SECRETARY. 


PROFESSORS, 
MECHANICAL ENGINEERING, T. Hupson Beare, M.I.C.E. 
ELECTRICAL ENGINEERING, A. FLemine, F.R.S. 
¢ CIVIL L. F. VERNON 1. E. 
ARCHITECTURE, T. ROGER F.R.1.B.A. 
PHYSICS, G. CAREY Foster, F.R.S. 
CHEMISTRY, W. Ramsay, F.R.S 
APPLIED MATHEMATICS, ts PEARSON, M.A. 
ECONOMIC GEOLOGY, T. G. Bonney, F.R. Ss. 
MATHEMATICS, M. J. M. Hut, F.R.S. 


The new wing of the College, opened by H.R.H. the Duke of Connaught 
iin May 1893, contains spacious Mechanical and Electrical Engineering 
Laboratories, Workshops, Drawing-Office, Museum, and Lecture Theatres. 


The Laboratories are fitted with all the best appliances for Practical 
“Work and for Research Work of the most advanced character. 


UNIVERSITY ‘COLLEGE, LON DON. 


LECTURES.ON ZOOLOGY, 


The General Course of Lectures on Zoology, by Prof. W. F. R. WELvon, 
F.R.S., commences on Thursday, October 3, at 1 p.m. The instruction in 
Zoology i is arranged to suit the requirements of Students reading for any of 
athe Examinations of London University. For Syllabus apply to 


MASON COLLEGE, BIRMINGHAM. 


FACULTIES OF ARTS AND SCIENCE. 
SESSION 1895-96. 
THE SESSION WILL COMMENCE ON TUESDAY 
OCTOB 


Complete Courses of Instruction are td for the various Examinations 
in Arts and Science and the Preliminary Scientific (M.B.) Examination of 
the University of London ; for Students of Civil, Mechanical, or Electrical 
Engineering ; and for those who desire to obtain an acquaintance with some 
branch of Applied Science. Students may, however, attend any class or 
combination of classes. 

There is also a Faculty of Medicine. A Syllabus containing full particulars 
4 by Messrs Cornisu, New Street, Birmingham. Price 6d. 


LLABUS of tne Faculties of Arts and Science, containing full 
information as to the various lecture and laboratory courses, lecture days and 
hours, fees, entrance, and other scholarships, prizes, &c., is published by 
Messrs. Cornisu, New Street, Birmingham. Price 6d. ; by post 8d. 
Further information may be obtained on application. 


R. S. Principal. 
GEO. . MORLEY, Secvatary and Regiewer, 


_ UNIVERSITY COLLEGE OF SOUTH 
WALES AND MONMOUTHSHIRE, 
CARDIFF. 


ENTRANCE AND EXHIBITION EXAMINA- 
TION, SEPTEMBER 18095. 


One Scholarship of £35, Four of £25, One of £20, Two of 415, Five Crad- 
dock Wells’ Exhibitions, Twelve Exhibitions to cover the cost of Tuition, 
Two Scholarships of £20 (open to Men Students who have resided in the 
Countty of Brecon during the past ten years), and a number of Free Student- 
ships in connection with the Counties of Glamorgan, Monmouth, and 
Cardiff, will be offered for competition at the Entrance Examination in 
1895. 

or ieneine t in respect of the Glamorgan Free Studentships, apply to 
Mr. WaLTER Hocc, Pontypridd ; for those connected with the County of 
Monmouth, to Mr. Evan SMALL, County Council Offices, Newport ; and 
for all further information and Prospectuses for College Scholarships and 
Exhibitions, as well as Cardiff Free Studentships, apply to 


J. A. JENKINS, B.A., Registrar. 
University College, Cardiff, July 11, 1895. 


BEDFORD COLLEGE (LONDON) 
FOR WOMEN, 
§ and 9 YORK PLACE, BAKER STREET, W. 
FounpeEp 1849.—Principal, Miss EMILY PENROSE. 

SESSION 1895-6. 

The Session in the College, the Training Department, and the Art School 

will begin on THURSDAY, OCTOBER 3, 1895. Students are expected to 

enter their names on Wednesday, October 2. The ge gm Lecture will be 

delivered by Prof. Herkomer, R.A., on the first day of Term, at 4.30 p.m. 

Courses in preparation for all the Examinations i in Arts and Science at the 

University of London. Lectures in_all branches of Higher Education. 

Students can reside in the College. The Art School is open from 1o till 4. 

All inquiries to be made of the PRINCIPAL. 


J. RUSSELL, Honcrary 


BEDFORD COLLEGE (LON DON) 
FOR WOMEN, 
8 and9 YORK PLACE, BAKER STREET, W. 
FounbeEpD 1849.—Principal, Miss EMILY PENROSE. 
HYGIENE AND PUBLIC HEALTH. 
A Course of Scientific Instruction in Hygiene and Public Health, aie 
ing Women to be Teachers, Lecturers, and Inspectors, will begin in October 
and extend over the Session. The Course will be both Theoretical and 
Practical, and will embrace Lectures on 
Louis Parkes, M.D.Lond., D.P.H., 
with Practical Demonstration in the 
College Laboratories and at the Parkes 


Museum. 


OGY 
CHEMI MISTRY ... ove Crompton, F.C.S. 
PHYSICS ove F. Womack, B.Sc., M.B.Lond. 


Practical Work in the Chemical and Physical Laboratories of the College. 
Particulars to be obtained from the PrinciPaL. 


LUCY J. RUSSELL, Honorary Secretary. 


HARRIS INSTITUTE, PRESTON. 


WANTED, an ASSISTANT to the PROFESSOR of CHEMISTRY. 
A practical knowledge required of General and Agricultural Chemistry, 
with some experience in Analytical Work. Salary £100 a year. 
Applications, stating qualifications, and accompanied by copies of three 
Testimonials, to be forwarded before September 1, 1895, to 


HYGIENE ove ove 


J. M! HORSBURGH, M.A., Secretary. 


T. R. JOLLY, Secretary. 
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UNIVERSITY COLLEGE OF SOUTH 
WALES AND MONMOUTHSHIRE. 


The Thirteenth Session will begin on Monday, October 7, 1895. 


The College Prospectus, containing a detailed account of the Classes in the 
Faculties of Arts and Science, in the Department of Engineering, and in the 
Department for the Training of Teachers in Elementary and Second: 
Schools, Special Prospectuses of the School of Mining, the Medical Schoo 
and the Training School of Cookery, and the Domestic Arts, together, with 
particulars of Scholarships and Exhibitions to be offered for Competition in 
September, may be obtained on application to the REGISTRAR. 


ABERDARE HALL. 


This Hall of Residence for Women Students is under the superintendence 
of Miss Hur-satt (Somerville Hall, Oxford 
. A. JENKINS, B.A., 


egistrar and Secretary. 
University College, Cardiff, 
July 19, 1895. 


KING’S COLLEGE, LONDON. 


STUDENTS in ARTS and SCIENCE, ENGINEERING and AP- 
PLIED SCIENCES, MEDICINE, and other Branches of Education, will 
be ADMITTED for the NEXT TERM on TUESDAY, October 1 next. 

Students are classed on entrance according to their proficiency, and ter- 
minal reports of the progress and conduct of Matriculated Students are sent 
to their parents and guardians. There are Entrance Scholarships and 
Exhibitions. 

Students who are desirous of studying any particular subject or subjects, 
without attending the complete Courses of the various Faculties, can 
admitted as non-matriculated Students on payment of the separate fees for 
such classes as they select. 

The College has an entrance both from the Strand and from the Thames 
Embankment, close to the Temple Staticn. 4 

For Prospectuses and all information, apply to the SecreTary, King’s 
College, London, W.C. 


THE DURHAM COLLEGE OF 
SCIENCE, 
NEWCASTLE-U PON-TYNE. 


The College ferms part of the University of Durham, and the University 
Degrees in Science and Letters are open to both Men and Women Students. 

In addition to the Departments of Mathematics and Natural Science, 
complete Courses are provided in Agriculture, Engineering, Naval Archi- 
tecture, Mining, Literature, History, Ancient and Modern Languages, Fine 
Art, &c. 
e Residential Hostels for Men and for Women Students are attached to the 

ollege. 

The Twenty-fifth Session begins September 23, 1895. 

The Calendar (price 1s.) and Prospectuses will be forwarded on applica- 
tion to the SECRETARY. 


VICTORIA. UNIVERSITY. 7 
THE YORKSHIRE COLLEGE, LEEDS. 


‘The 22nd Session of the Department of Science, Technology, and Arts 
will begin on October 7, and the 6sth Session of the School of Medicine on 
October 1, 1895. 

The Classes prepare for the following Professions: Chemistry, Civil, 
Mechanical, Electrical, and Sanitary Engineering, Coal Mining, Textile 
Industries, Dyeing, Leather Manufacture, Agriculture, School ‘Teaching, 
Medicine, and Surgery. University Degrees are also conferred in the 
faculties of Arts, Science, Medicine, and Surgery. 


Lyddon Hall has been established for Students’ residence. 
Prospectus of any of the above may be had from the REGISTRAR. 


THE YORKSHIRE COLLEGE, LEEDS. 


DEPARTMENT OF CIVIL, MECHANICAL, AND ELECTRICAL 
ENGINEERING. 
The next Session will begin on TUESDAY, OCTOBER 8, 1895. 
Applications for Admission will be received up to Tuesday, October 1. 
The number of Students in the Engineering Department is limited to 60. 
Preliminary Examination must be taken on entrance by those who have not 
recently passed some other approved examinations. The Courses comprise 
Lectures, Instruction in Machine and Geometrical Drawing, and Experi- 
mental Work in the Engineering Laboratories. 
' Prospectus may be obtained from the RectsTRar of the Yorkshire College, 
Ss. 


MUSEUM DIRECTOR. 


The Trustees of the South African Museum are prepared to appoint a 
DIRECTOR in succession to R. TRIMEN, Esq., Galery 

600 per annum, with £100 House Allowance. 

Application, with Testimonials, to be lodged with the AGENT-GENERAL 
of the Cape of Good Hope, Victoria Street, London, not later than 
SEPTEMBER 1s. 

Candidates who, in addition to general Museum experience, have special 
qualifications in Zoology will have a preference. 


Capetown, July 31, 1895. 


ST. THOMAS’S HOSPITAL MEDICAL 
SCHOOL, 
ALBERT EMBANKMENT, LONDON, SE. 

The WINTER SESSION of 1895-96 will open on WEDNESDAY, 
October 2, when the prizes will be distributed at 3 p.m. by Sir EDWIN 
ARNOLD, K.C.L.E., C.S.1. 

Three Entrance Scholarships will be offered for competition in September, 
viz. :—One of £150 and one of £60, in Chemistry and Physics, with either 
Physiology, Botany, or Zoology, for first: year’s Students ; one of £50 in 
Anatomy, Physiology, and Chemistry for third year’s Students. 

Scholarships and money prizes of the value of £300 are awarded at the 
Sessional Examinations, as well as several medals. 

Special Classes are held throughout the year for the Preliminary Scientific 
and Intermediate M.B. Examinations of the University of London. 

All Hospital Appointments are open to Students without charge. 

The School Buildings and the Hospital can be seen on application to the 
Medical Secretary. 

The Fees may be paid in one sum or by instalments. Entries may be 
made separately to Lectures or to Hospital Practice, and Special Arrange- 
ments are made for Students entering in their second or subsequent years ; 
also for Dental Students and for Qualified Practitioners. 

A Register of approved Lodgings is kept by the Medical Secretary, who 
also has a List of Local Medical Practitioners, Clergymen, and others who 
receive Students into their houses. 

For Prospectuses and all particulars apply to Mr. RENDLE, the Medical 


Secretary. 
G. H. MAKINS, Dean. 


THE LONDON HOSPITAL MEDICAL 
COLLEGE. 


The WINTER SESSION will commence on TUESDAY, OCTOBER 1. 

The Hospital 1s the largest general Hospital in the kingdom, and contains 
nearly 800 beds. Number of in-patients last year, 9703; out-patients, 
128,315 ; accidents, 12,733. 

Surgical operations daily. Major operations in 1894, 1778. 

Appointments :—Forty qualified resident appointments are made annually. 
Dressers, Clinical, Post-mortem Clerks, and Maternity Assistants are ap- 
pointed every three months. All appointments are free. Holders of resident 
appointments are also provided free board. 

SCHOLARSHIPS AND Prizes.—Entrance value £120, £60, 
£35, £30, and £20, will be offered for Competition at the end of September. 
Numerous Scholarships and Prizes are given annually. 

FEEs.—120 guineas in one payment, or 130 guineas by instalments. A 
reduction of 15 guineas is allowed to the sons of members of the profession. 

Luncheons or Dinners at moderate charges can be obtained in the 
Students’ Club, The Students’ Clubs Union, embracing all the Scientific, 
Social, and Athletic Clubs, are available to all Students. The Clubs Union 
Ground is at Lower Edmonton. 


The Metropolitan, Metropolitan District, East London, and South- 
Eastern Railway Stations are close to the Hospital and College. 
For further information apply, personally or by letter, to 


MUNRO SCOTT, Warden. 
Mile End, E. 


§T. BARTHOLOMEW’S HOSPITAL 
AND COLLEGE. 


PRELIMINARY SCIENTIFIC CLASS. 


Systematic Courses of Lectures and Laboratory Work in the subjects ot 
the Preliminary Scientific and Intermediate . Examinations of the 
University of London will commence on October 1, and continue till July 
1896. 
ee for the whole Course £21, or £18 18s. to Students of the Hospital 
or £5 5s. each for single subjects. 

There is a Special Class for the January Examination. 

For further particulars apply to the Warden of the College, St. Bartholo- 
mew’s Hospital, London, E.C. 

A Handbook forwarded on application. 


MUNICIPAL TECHNICAL SCHOOL, 
AND SCHOOL OF ART, 
MANCHESTER. 
DEPARTMENTS 
MECHANICAL AND ELECTRICAL ENGINEERING. 
PURE AND APPLIED CHEMISTRY. 
SANITARY ENGINEERING AND BUILDERS’ WORK. 
THE TEXTILE INDUSTRIES. 
INDUSTRIAL DESIGN. 
DRESSMAKING. 
The Day Departments open on September ro. 
Syllabuses, 6¢., free by post, and all other information, may be had from 


J. H. REYNOLDS, 
Director and Secretary. 


Princess Street, August 1895. 
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ANNOUNCEMENT BY 
MESSRS. CHAPMAN & HALL, Ltd. 


MEssrs. CHAPMAN & HALL, LiMiTED, deg Zo an- 
nounce that they have been constituted Sole Agents for the 
sale in this country, the Colonies, and on the Continent, of 
the Engineering Works and Scientific Text-books of 
Messrs. WILEY & SONS, of New Yoré. 

The Publications of Messrs. WILEY & SONS, #0 the 
number of several hundreds, deal with Military and Naval 
Engineering, and include Surveying, Hygiene, Naviga- 
tion, &c.; Astronomy, Theoretical and Practical ; Phy- 
sics; Electricity; Botany ; Architecture, including Car- 
pentry and Construction; Chemistry and Assaying; 
Geometry and Mathematics in all their branches; 
Mechanics, in all departments; Metallurgy and Mine- 
ralogy, including Mine Ventilation, Tunnelling, Ore 
Dressing, &c. 

The Publications of Messrs. WILEY can be inspected, 
y yd with the works published by Messrs. Chapman & 

all on Science and Art, at No. 11 Henrietta Street, 
London, W.C. 


THE ELECTRICAL 
AND 


GENERAL ENGINEERING COLLEGE, 


AND 


SCHOOL OF SCIENCE. 


PENYWERN HOUSE, 2 and 4, PENYWERN ROAD, 
EARL’S COURT, S.W. 


Principac—G. W. pe TUNZELMANN, B.Sc., M.I.E E. 
Senror-Instructor—C. CAPITO, M.I.E.E., M.I.M E. 


Laboratories, Dynamo Room, Steam Engine, Engineering Workshop 
with Machine Tools, Pattern Shop, &c. 


The College provides a Training for Electrical, Mechanical, Civil, and 
Mining Engineers, for Science Students in Mathematics, Physics, Chem- 
istry, Biolory, Geology, and Mineralogy, and Preliminary Training for 
Students entering Cooper's Hill and the Central Institution. 


MASON COLLEGE, BIRMINGHAM. 
PHYSICS DEPARTMENT. 
Professor : J. H. Poyntina, Sc.D., F.R.S. 


APPOINTMENT OF ASSISTANT LECTURER AND 
DEMONSTRATOR. 


The Council invite applications, on or before August 31, 1895, for the 
above Appointment, vacant in consequence of the election of Mr. Joun 
Burke, B.A., Dub., to a Berkeley Fellowship in Owens College, Man- 
chester. 

The Duties of the Appointment will commence on October 1, 1895. 

Particulars of the Stipend, Conditions, and Duties, will be forwarded on 
—— to the undersigned, to whom all applications for the Appointment 


ould be sent. 
GEO. H. MORLEY. 


SCIENCE MASTER (chiefly Chemistry) 


Required in a New Public School near London; £180. Head Master 
of a School near London requires a docum tenens for next Term; £60 
for the Term.—SecrETARY, Assistant Masters’ Association, Parmiter's 
School, Victoria Park, N.E. 


MANUFACTURER OF 
ELECTRICAL & PHYSICAL 
INSTRUMENTS, 

44 Hatton Garden, London. 
Catalogues Free. 


PHCNIX FIRE OFFICE, 


19 LOMBARD ST., E.C., and 57 CHARING CROSS, S. W. 
EsTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 
SEcRETARIES—W. C. MACDONALD and F. B. MACDONALD. 
LOSSES PAID OVER £20,000,000. 
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J. & A. CHURCHILL 
PUBLISHERS. 


A MANUAL OF BOTANY. By J. Reynolds 
GREEN, F.R.S., Sc.D., Professor of Botany to the Pharmaceutical 
Society; Examiner in Botany to the Universities of London and 
Glasgow. 2 Vols., Crown 8vo. 

Vol. I. MORPHOLOGY AND ANATOMY. With 778 Illustrations, 


75. 6d. 
Vol. II. CLASSIFICATION AND VEGETABLE PHYSIOLOGY 
(in the press). 


PRACTICAL CHEMISTRY AND QUALI. 
TATIVE ANALYSIS: Specially adapted for Colleges and Schools, 


By FRANK CLOWES, D.Sc., Professor of Chemistry in University 
nae as Nottingham, Sixth Edition, with 84 Engravings, Post 8vo, 


ELEMENTARY QUALITATIVE ANA- 
LYSIS: suitable for Organised Science Schools. By FRANK 
CLOWES, D.Sc.Lond., Professor of Chemistry in University College, 
Nottingham, and J. BERNARD COLEMAN, Senior Demonstrator 
of Chemistry in University College, Nottingham. With Engravings, 
Post 8vo, 2s. 6d. 


By the same Authors. 


QUANTITATIVE ANALYSIS: specially 


adapted for Colleges and Schools. Third Edition, with 100 Engravings, 
Post 8vo, gs. 


VALENTIN’S QUALITATIVE ANA- 


LYSIS. Edited by Dr. W. R. HODGKINSON, F.R.S.E., Professor of 
Physics in the Royal Military Academy and Artillery 
College, Woolwich. Eighth Edition, Revised and Enlarged, 8s. 6d. 


BLOXAM’S CHEMISTRY, INORGANIC 


AND ORGANIC, with Experiments. Re-written and Revised by 
JOHN MILLAR THOMSON, Professor of Chemistry, King’s 
College, London, and ARTHUR G. BLOXAM, Head of the Chem- 
istry Department, The Goldsmiths’ Institute, New Cross, London. 
Eighth Edition, with 281 Engravings, 8vo, 18s. 6d. 


BLOXAM’S LABORATORY TEACHING: 


Or, Progressive Exercises in Practical Chemistry. Edited by ARTHUR 
G. BLOXAM, Head of the Chemistry Department, The Goldsmiths 
Institute, London. Sixth Edition, Revised and much Enlarged, with 


80 Woodcuts, Crown 8vo, 6s. 6d. 


LONDON : 
J. & A. CHURCHILL, 11 NEw BURLINGTON STREET. 


THE 


CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 
LIMITED. 
St. Tibb’s Row, Cambridge. 
NOW READY. 
Appendix to Descriptive List of Physical and Physiological Instruments, 
containing many new and improved forms of Apparatus designed and manu- 
factured by the Company since June 1892, including BIFILAR PEN. 


DULUM for measuring Earth Tremors, YULE’S HARMONIC 
ANALYSER, and PLATINUM PYROMETERS for Scientific and 


Post Free on Application. 
MANUFACTURERS OF IMPROVED MICROTOMES AND 
ACCESSORIES FOR SECTION CUTTING. 


Seismographs for automatically recording some of the Phenomena 
of Earthquakes, as supplied to many of the leading Observatories. 


Scientific Apparatus designed and manufactured for 
special purposes. 


Address all communications: 
“Instrument Company, Ltd., Cambridge.” 


NO END OF WORRY SAVED BY USING 
STONE’S TIME-SAVING 
For keeping in order all SPECIALITIES 


LeTTerRS, PAPERS, PAMPHLETS, Music, &c. 


Sold by Stationers everywhere. Send postcard for Illustrated Catalogue to 
the manufacturers, 


HENRY STONE & SON, BANBURY. 
Special Boxes, Files, and Cabinets made to order for avariety of purposts 
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COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


For the Use of Students, Science Teachers, Prospectors, &c., and to 
Illustrate the leading Text-books, in Boxes, with Trays. 


50 Specimens, 10s. 6d.; 100 do., 2ls.; 200 do., 42s. 
New Price List of Minerals, Rocks, and Stratigraphical Series 
of Fossils, Post Free. 


ROCK SECTIONS for the MICROSCOPE, from 1s. 6d. each, Post Free. 
CATALOGUES GRATIS. 
CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &c., 
always in stock. 


THOMAS D. RUSSELL, 
78 NEWGATE STREET, LONDON, E.C. 


F. H. BUTLER, ™.A. Oxon., Assoc. R. 8. Mines, 
NATURAL HISTORY AGENCY. 


158 BROMPTON ROAD, LONDON. 


Dealer in Rocks, Minerals Fossils, and other Objects 


of Scientific Interest. 


NOW ON SALE :—The Contents of Three Collections of Fossils recently 
acquired, including finely preserved examples of numerous Species from 
most of the Geological Formations, notably Fish from the Lower Lias, an 
Mollusca from the Mountain Limestone, Chalk, Barton and Bracklesham 
Beds, Oligocene, and Crag ; also Gold in the Matrix from several localities, 
Infusorial Earth from Talbot, Victoria ; Polished Agates, Labradorite, and 
other Ornamental Minerals, and Gabbro, Troctolite, and Augite-Andesite 
from Germany. Collections of Natural History Objects provided to order 
and sent on approval. 


A few copies of Dr. Hume’s ‘RESEARCHES ON THE UPPER 
CRETACEOUS ZONES” still on hand, Price 3s. each. Also THE 
GLACIALISTS’ MAGAZINE, as issued, 6d. per copy. 


JAMES R. GREGORY & CO. 


MINERALOGISTS, &c. 


HAVE NOW 


REMOVED TO 
1 KELSO PLACE, STANFORD ROAD, 


KENSINGTON, W. 


A few minutes from Natural History Museum, Science Schools, South 
Kensington, High Street, and Gloucester Road Stations. 


Specimens, Collections, Appliances, &c. 
New Catalogues preparing. 


Lists as usual. 


THE MICROSCOPE, 


Protococcus, Volvox, Spirogyra, Vaucheria, Amoeba, Vorticella, Hydra, 
Lacinularia, Pedalion, Leptodora, Cristatella, and other Pond Life. Price 
1s. per Tube, Post-free, with Drawing and Description. Helix pomatia, 
Astacus nobilis, Amphioxus, &c., for Dissection purposes. Clarke's Black 
Cement, for sealing and finishing Microscopic Slides (Spirit-proof and highly 
recommended for Fluid Mounts), Price 1s. per Bottle. List free. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 


The following animals can always be supplied, either living 
or preserved by the best methods :— 


Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Cupeielia, Aloy- 
onium ; Hormiphora (preserved) ; Leptoplana ; Lineus, Amphiporus ; Nereis, 
Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, Gammarus, 
Ligia, Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, Pectens, 
Bugula, Crisia, Pedicellina ; Holothuria, Asterias, Echinus; Ascidia, Salpa 

(preserved), Scyllium, Raia, &c., &c. 

For prices and more detailed lists apply to 
Biological Laboratory, Plymouth. 


THE DIRECTOR. 


ALBERT EDWARD JAMRACH 


(Late CHARLES JAMRACH), 
NATURALIST, 


180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis, China, Lacquer, Gongs, Shells, and other Curios. 


-HOLLOWAY’S PILLS 
CURE 


Biliousness, Sick Headache, Indigestion 
and all Internal Complaints. 


CAN BE TAKEN BY THE MOST DELICATE. 


Holloway’s Pills and Ointment may be obtained of 
all Medicine Vendors. 


NORTH BRITISH AGRICULTURIST, 


the Chief Agricultural Journal in Scotland, circulates extensively among 
Landowners, Farmers, Resident agents, and others interested in the 
management of land throughout the United Kingdom. 
The AGRICULTURIST is published every Wednesday afternoon in time 
for the Evening Mails, and contains Reports of all the principal British and 
Irish Markets of the week. 


The special attention of Land Agents is directed to the AGRICUL- 
TURIST as one of the best existing Papers for Advertising Farms to be Let, 
and Estates for Sale. 

Advertisers addressing themselves to Farmers will find the AGRICUL- 
TURIST a first-class medium for reaching that Class. 

Price 34. By Post 34d. Annual Subscription, payable in advance, 14s. 


Offices—377 High Street, Edinburgh, and 145 Queen Victoria Street, 
London, Ee Money Orders payable to C. and R. ANDERSON. 


THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF GENERAL ENTOMOLOGY. 
Edited by RicHarp South, F.E.S., 
With the Assistance of 
Rosert Apkin, F.E.S. Martin Jacosy, F.E.S. 
T R. Bitvups, F.E.S. . H. Leecnu, B.A., F.L.S., F.E.S. 
W. Lucas Distant, F.E.S., &c. r. D. Suarp, F.R.S., F.E.S. &c. 
Epbwarp A. Fitcn, F.L.S., F.E.S. | G. H. Verratt, F.E.S: 
F. W. Frouawk, F.E.S. W. Warren, M.A., F.E.S. 
Founded by the late Edward Newman in 1840, this Journal has been 
the popular organ of British Entomologists since 1864. Its contents deal 
chiefly with the home fauna, but there are frequent articles and notes on 
matters of interest pertaining to the Entomology of various parts of the world. 
Published on the first of each month. Price 6d. Subscription, 6s. per 
annum post free.to any country. 
London: WEST, NEWMAN, & CO., 54 Hatton Garden, E.C 


NOTICE.—Advertisements and business letters for 
NATURE should be addressed to the Publishers ; 
Editorial communications to the Editor. The 
telegraphic address of NATURE is “PHUSIS,” 
LONDON. 


CHARGES FOR ADVE 


d. 
Three Linesin Column ....... 0 2 6 
One Eighth Page, or Quarter Column . 0 18 6 
Quarter Page, or Half a Column ... 115 
Half a Page, ora Column ......3 5 0 
SUBSCRIPTIONS TO « NATURE.” 
Half-yearly. . . . 
To ALL PLACES ABROAD :— 
Quarterly ..... 


Money Orders payable to MACMILLAN & CO 
OFFICE: 29 BEDFORD STREET, STRAND, W.C. 
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In Three Vols. 
OF MATTER. 


By Lord KELVIN, P.R.S. 
Vol. I, THE CONSTITUTION 

Second Edition. 7s. 6d. 

Vol. II. GEOLOGY AND GENERAL PHYSICS. 

7s. 6d. 

Vol. III. 


HOW to DRAW aSTRAIGHT LINE: 
a LECTURE on LINKAGES. 


By A. B. KEMPE, F.R.S. Illustrated. 15. 6d. 


On LIGHT. 


The Burnett Lectures. By Sir GEORGE GABRIEL 
STOKES, F.R.S. Three Courses. I. ON THE NATURE 


PAPERS ON NAVIGATION. 7s. 6d. 


oF Licnt. II. On Licut As A MEANS OF INVESTIGA- 
TION. III. On BenericiaAL Errects or LIGH. 
7s. 6d. 

LIGHT: a SERIES of SIMPLE, 


ENTERTAINING, and USEFUL 
EXPERIMENTS. 


By A. M. MAYER and C. BARNARD. Ilustrated. 
2s. 6d. 


POLARISATION of LIGHT. 
By W. SPOTTISWOODE, F.R.S. Illustrated. 35. 6a. 


SOUND: a SERIES of SIMPLE, 
ENTERTAINING, and INEX- 
PENSIVE EXPERIMENTS. 

By A. M. MAYER. 3s. 6d. 


MODERN VIEWS of ELECTRI- 
CITY. 


By Prof. O. J. LODGE, F.R.S. 


A CENTURY of ELECTRICITY. 


By T. C. MENDENHALL. 45. 6a. 


. The CHEMISTRY of the SECOND- 
ARY BATTERIES of PLANTE 
eo and FAURE. 


By J. H. GLADSTONE, F.R.S., and A. TRIBE. 
2s. 6d. 


Illustrated. 6s. 6d. 


CHEMISTRY of PHOTO- 
GRAPHY. 


By Prof. R. MELDOLA, F.R.S. 


The 


Illustrated. 65. 


NATURE SERIES. 

POPULAR LECTURES and AD-| CHARLES DARWIN. 
DRESSES. 


Memorial Notices reprinted from Nature. By THOMAS 
H. HUXLEY, F.R.S.; G. J. ROMANES, F.R.S.; 
Sir ARCHIBALD GEIKIE, F.R.S. ; and W. T. DYER, 
F.R.S. 2s. 6d. 


The SCIENTIFIC EVIDENCES of 
ORGANIC EVOLUTION. 


By GEORGE J. ROMANES, F.R.S. 6d. 


Are the EFFECTS of USE and DIS- 
USE INHERITED? 


An Examination of the View held by Spencer and Darwin. 
By W. PLATT BALL. 3s. 6d. 


EXPERIMENTAL EVOLUTION. 


By H. D. VARIGNY. 5s. 


TIMBER, and some of its DISEASES. 


By Prof. H. M. WARD, F.R.S._ Illustrated. 6s. 


On the COLOURS of FLOWERS. 


By GRANT ALLEN. Illustrated. 35. 6¢. 


FLOWERS, FRUITS, and LEAVES. 


By Sir JOHN LUBBOCK, M.P., F.R.S. _ Illustrated. 
45. 6d. 


On BRITISH WILD FLOWERS 
considered in RELATION to 
INSECTS. 


By Sir JOHN LUBBOCK, M.P., F.R.S. Illustrated. , 
45. 6d. 


TheORIGIN and METAMORPHOSES 
of INSECTS. 


By Sir JOHN LUBBOCK, M.P., F.R.S. With Illustra- 
tions. 35. 6d. 


The APODIDA. A MORPHOLOGI- 
CAL STUDY. 


By HENRY MEYNERS BERNARD, M.A., Cantab. 
With 71 Illustrations. 7s. 6d. 


The RIGHT HAND: LEFT-HAND- 
EDNESS. 


By Sir D. WILSON, LL.D., F.R.S.E. Illustrated. 
45. 6d. 


| SEEING and THINKING. 


By Prof. W. K. CLIFFORD, F.R.S. Diagrams. 35. 64. 


MACMILLAN AND CO., LONDON. 
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MESSRS. MACMILLAN & CO.’S BOOKS 


R 


STUDENTS OF PHYSIOGRAPHY, GEOLOGY, & MINERALOGY. 


PHYSIOGRAPHY: an Introduction to the Study of Nature. With Illustrations and 
Coloured Plates. By T. H. HUXLEY, F.R.S. Crown 8vo. 6s. 


OUTLINES OF PHYSIOGRAPHY—THE MOVEMENTS OF THE 
EARTH. By J. NORMAN LOCKYER, C.B., F.R.S. Crown 8vo. Sewed. 15. 6d. 


THE PLANET EARTH. An Astronomical Introduction to Geography. By 
RICHARD A. GREGORY, F.R.A.S. Globe 8vo. 2s. 
OBSERVATOR Y.—‘ There cannot be a doubt that the author of the present little book has arrayed his facts in a very popular 


and readable manner, and at the same time has induced to a retention of these by a concise and a little more technica! synopsis at 
the end of each chapter. . . . A book to be honestly recommended for its purpose.” 


SHORT STUDIES IN NATURE KNOWLEDGE. An Introduction to the 
Science of Physiography. By WILLIAM GEE, Certificated Teacher of the Education Department, and of the Science and 
Art Department. Assistant Lecturer Manchester Field Naturalists’ Society. Crown 8vo. 35. 6d. 


** For boys in the upper standards of our elementary schools, this forms an ideal reading book. It is simply worded, it is not 
too full of details, contains numerous illustrations, and is likely to create and foster a love of natural knowledge. The book is 
intended to be used as an introduction to Physiography, and it covers the ground usually understood to belong to that Science.” — 
NATURE. 


SOME BOOKS BY SIR ARCHIBALD GEIKIE, F.R.S. 


ELEMENTARY LESSONS IN PHYSICAL GEOGRAPHY. Illustrated with 


Woodcuts and Ten Plates. Foolscap 8vo. 45. 6d. 


QUESTIONS ON GEIKIE’S ELEMENTARY PHYSICAL GEOGRAPHY. 


For the use of Schools. Foolscap 8vo. 1s. 6d. 


PHYSICAL GEOGRAPHY. With Illustrations. Pott 8vo. 1s. [Sctence Primers. 
TEXT-BOOK OF GEOLOGY. With Illustrations. Third Edition. Revised and 


Enlarged. Medium 8vo, 28s. 


CLASS-BOOK OF GEOLOGY. Illustrated with Woodcuts. Second Edition. 
Crown 8vo. 45. 6d. 


GEOLOGY. With Illustrations. Pott 8vo. 1s. [Science Primers. 


Box OF GEOLOGICAL SPECIMENS TO ILLUSTRATE GEIKIE’S PRIMER OF GEOLOGY, I0s. 6d. 


COLLECTED PAPERS ON SOME CONTROVERTED QUESTIONS OF 


GEOLOGY. By JOSEPH PRESTWICH, D.C.L. (Oxon.), F.R.S., F.G.S. 8vo. 10s. net. 


ON CERTAIN PHENOMENA BELONGING TO THE LAST GEO- 


LOGICAL PERIOD, AND ON THEIR BEARING UPON THE TRADITION OF THE FLOOD. By 
JOSEPH PRESTWICH, D.C.L. (Oxon.), F.R.S., F.G.S., &c. 8vo. 25. 6d. net. 


TABLES FOR THE DETERMINATION OF THE ROCK-FORMING 


MINERALS. Compiled by F. LOEWINSON-LESSING, Professor of Geology at the University of Dorpat. Translated from 
the Russian by J. W. GrecoryY, B.Sc., F.G.S., of the British Museum (Natural History), with a chapter on the Petro- 
logical Microscope by Professor G. A. J. COLE, M.R.I.A., F.G.S. Super Royal 8vo. 45. 6d. net. 


PHYSICS OF THE EARTH'S CRUST. By the Rev. Osmonp Fisuer, M.A., 


F.G.S., Rector of Harlton, Hon. Fellow of King’s College, London, and late Fellow and Tutor of Jesus College, Cambridge. 
Second Edition, altered and enlarged. 8vo. 125. 


ECONOMIC GEOLOGY OF THE UNITED STATES. With Briefer 
Products. By RALPH S. TARR, B.S., F.G.S.A., Assistant Professor of Geology at Cornell 
MICROSCOPICAL PHYSIOGRAPHY OF THE ROCK - MAKING 


MINERALS. An Aid to the Microscopical Study of Rocks. By H. ROSENBUSCH. Translated and abridged for 

- in Schools and Colleges by JosepH P. IppiNGs. Illustrated by 121 Woodcuts and 26 Plates of Photomicrographs. 

vO. 245. 
ELEMENTS OF CRYSTALLOGRAPHY FOR STUDENTS OF CHEM- 


ISTRY, PHYSICS, AND MINERALOGY. By GEO. HUNTINGDON WILLIAMS, Ph.D., Assistant Professor in 
the Johns Hopkins University. Crown 8vo. 6s. 


MACMILLAN AND CO., LONDON. 
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OUTFITS, 


EXTRA LONG FOCUS CAMERA. 

British Journal of Photography says:—‘‘The present model Rayment Camera is 
among the very lightest of actually rigid cameras offered to the public. The rapidity of 
opening and closing is greatly facilitated by the additional arrangement for throwing the 
pinion out of gear from the rack. There is no curtailment of view when lenses of short 
focus and wide angular aperture are in use. All movements necessary to the modem 
scientific photographer are included in this compact instrument.” 

Including Rayment Camera, Three Double Dark Slides, ‘‘ Optimus” Rapid Rectilinear 
Lens, Instantaneous Shutter, Tripod Stand, Waterproof Case, complete— 

4k x 3% 5x4 64 x 43 84 x 64 Io x 8 12 x 10 15 x 12 inches 
£10 £11 £12 £15 £20 £25 £30 


PERKEN, SON & RAYMENT, ts: oxrozo LONDON. 


| {STANLEY} LANTERN SLIDES IN ZOOLOGY AND BOTANY. 
j >t S T A N L E Y ia We have now ready extensive series of poeuaiialiy command Lantern 


Slides, specially selected and adapted for Popular ence Lectures, 


= ) Mathematical Instrument Manufacturer to H.M. Government, Council The following are a few of the Sets in stock :— 
4 of India, Science and Art Department, Admiralty, &c. 1. Evolution. 8. The Metamorphoses of Insects 
2. Common Objects of the Sea- | 
‘ Mathematical, Drawing, and Surveying Instruments Shore. 9. The Beginnings of Life (Pro- 
of every description 3- The Contents of the Tow-Net. tozoa, &c.). 
Of the Highest Quality and Finish, at most Moderate Prices. 4 | Elementary Zoology. 
00) ytes a) “fish. 
Illustrated Price List Post Free. 11. The Fertilisation of Flowers. 
W. F. S. obtained the only Medal in the Great Exhibition of 1862 for | 7- The Metamorphoses of Crus- 12. The Mechaniem of Plants. 
Excellence of Construction of Mathematical Instruments, and the only Gop tacea. 13. The Scenery of Jersey. 
Mepat in the International Inventions Exhibition 1885 for Mathematical The number of Slides in each Series can be varied to suit individual 
Work. Silver Medal, Architects’ Exhibition. 1886. requirements. 
Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.C. Price 1/- each, with reduction for a Quantity. 


Slides to Order at same Price as from Stock; on Hire at 


TO SCIENCE LECTURERS. 2/- per doz. 


a See Mr. HUGHES'S PATENT COMBINATION OPTICAL Perfect Workmanship Guaranteed. Full Particulars on 
LANTERN, used by late W. Lant Carpenter, Esq., Prof. Forses, &c. lication. 


AN app 
Miniature Triple Lantern constructed for B. J. MALDEN, Esq. ; great 
success. New Oxyhydrogen Microscope. Science Lanterns lass 
ighest Award. Supplied to the Royal Polytechnic Institution, Dr. H. 
GraTTAN GUINNESS, Madame ApDELINA Patti, &c. Patent Pamphengos OPTICAL & SCIENTIFIC INSTRUMENTS 
Science Lanterns. The Universal Lantern 4-inch Condensors, 4-wick Lamp, J 
Portrait Combination front Lenses, £1 5s. 6a@., marvellous value. Science Spectrometers, Spectroscopes, Goniometers, Cathetometers, Optical 
Lecture Sets. Novelties. The Lantern Kaleidoscope. Cheapest Lantern | Benches, &c., &c. Instruments for special purposes constructed to Clients 
Outfits in the World. Grandly Illustrated Catalogue, over 180 choice En- own designs. Prices moderate. 


avings, 6d.; Postage, 3d. List of 300 Lecture Sets, Science Subjects 2 
iews, &c., 6d.; Postage, 2d. Pamphlets Free.—W. C. HUGHES, W. WILSON (formerly Foreman at Messrs. ELLIOTT BRos.), 


SPECIALIST. Brewster House, 82 Mortimer Road, Kingsland, N. 56 Crogsland Road, Chalk Farm, London, N.W. 


SCIENTIFIC WORTHIBES. 


The following is alist of the Steel Portraits that have appeared in the above Series :— 


MICHAEL FARADAY. J. LOUIS R. AGASSIZ. , 
THOMAS HENRY HUXLEY. JEAN BAPTISTE ANDRE DUMAS. 
CHARLES DARWIN. SIR RICHARD OWEN. 

JOHN TYNDALL. JAMES CLERK MAXWELL. 

SIR GEORGE GABRIEL STOKES. wate PRESCOTT JOULE. 

SIR CHARLES LYELL. JILLIAM SPOTTISWOODE. 

SIR CHARLES WHEATSTONE. ARTHUR CAYLEY. 

SIR WYVILLE THOMSON. SIR C. W. SIEMENS. 

ROBERT WILHELM BUNSEN. JOHN COUCH ADAMS. 

LORD KELVIN. p JAMES JOSEPH SYLVESTER. 
BARON ADOLF ERIK NORDENSKJOLD. DMITRI IVANOWITSH MENDELEEF. 


HERMANN L. F. HELMHOLTZ. LOUIS PASTEUR. 
SIR JOSEPH DALTON HOOKER. u 
WILLIAM HARVEY. 
SIR GEORGE B. AIRY. | SIR ARCHIBALD GEIKIE. 


N.B.—The Portrait of Sir A. Geikie is the first of a New Series, and is a Photogravuré. 


Proof impressions of these, printed on India paper, may be had from the Publishers, price 5s. each; or the Set 0 
28 Portraits in a Handsome Portfolio for £7 5s., carriage paid. The Portfolio may be had separately, price 6s. 


E Cheques and Money Orders payable to MACMILLAN & CO. 
OFFICE OF “NATURE,” 29 BEDFORD STREET, STRAND, W.C. 


Printed by Rrcnarp Cay anp Sons, LimiTep, at 7 and 8 Bread Street Hill, Queen Victoria Street, in the City of London, and published b 
MACMILLAN AND Co., at 29 Bedford Street, London, W.C., and 66 Fifth Avenue, New York.—Tuurspay, August 22, 1895. 
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“ENERAL LIBRARY. 
UNIV. OF MICH 


A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


“To the solid ground 
Of Nature trusts the mind which builds for aye.” —WoRDSWORTH. 


No. 1348, VOL. 52.] THURSDAY, AUGUST 29, 1895. [PRICE SIXPENCE. 


Registered as a Newspaper at the General Post Office.] [All Rights are Reserved. 


NEWTON & CO.’S | 
TOURISTS’ ALUMINIUM INSTRUMENTS. 


= 


A.uminium TELEscope, Portable, with Caps and Strap, £4 4s. 
ALuMminiuM or Race Gtass, in Case, with Strap, £3 10s. 
Avuminium Dirto, with 3 Sets of Eye Lenses, in Case, £5 55. a = wren 
Actyminium Opera GLasses, £2 155. | 
ALuminium ANEROID BAROMETERS, with Altitude Scale, Watch size, 
in Case, £5 5s. ‘ 
Acuminium New ApLanatic Pocket MAGNIFIER, 20s. 
Acuminium Camera Stanp LEveLLInG HEAD, 215. and 30s. 
Atuminium Camera Tripop STAND AND LeveLLING HEAD, £4 45. ASTRONOMICAL TELESCOPE. 
With 3-inch Achromatic Object-Glass of excellent quality, with brass body, 
one Terrestrial and two Celestial Eye-pieces, in Case complete. Guaranteed 


N EWTON & i‘ CO. par dividing Double Stars and showing Saturn's Ring and 


OPTICIANS TO THE QUEEN AND GOVERNMENT. £6 Od. 
atalogue of Astronomical Telescopes sent Free. 
3 FLEET STREET, LONDON. JOHN BROWNING, 63 STRAND, LONDON, W.C. 


NEGRETTI & ZAMBRA’S © 


| 


PARTICULARS of this 

unique HAND-CAMERA | 

may be had FREE on. 
application to 


R. & J. BECK, ~~ mr 


| AS supplied by NEGRETT! & ZAMBRA to the War Office. 
| Length, when closed, 11 inches. Combining high power and portability. 


68 CORNHILL, NEGRETTI & ZAMBRA, 


| SCIENTIFIC INSTRUMENT EG. QUEEN, 

38 HOLBORN VIAD » 

KoBepal ? LONDON, E.C. Branches : 45 CORNHILL; 122. REGENT STREET. 
uP Te-DATE | ILLUSTRATED Price Lists FREE By Post. 


Nickel-plated, covered with Brown 
Leather. 


PRICE... .. « £3 30a, 


Perrect Derinition & HiGu Power. 


“ARMY SIGNALLING TELESCOPE. 
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BRITISH MUSEUM. 
The Reading Rooms will be closed from Monday, September 2, to Thurs- 


day, September 5, inclusive. 
E. MAUNDE THOMPSON, 
Principal Librarian and Secretary. 
British Museum, August 27, 1895. 


MUNICIPAL TECHNICAL SCHOOL, 
AND SCHOOL OF ART, 
MANCHESTER. 
DEPARTMENTS : 

MECHANICAL AND ELECTRICAL ENGINEERING. 
PURE AND APPLIED CHEMISTRY. 
SANITARY ENGINEERING AND BUILDERS’ WORK. 
THE TEXTILE INDUSTRIES. 
INDUSTRIAL DESIGN. 
DRESSMAKING. 

The Day Departments open on September 10. 

Syllabuses, 6d., free by post, and all other information, may be had from 


J. H. REYNOLDS, 
Director and Secretary. 


Princess Street, August 1895. 


UNIVERSITY COLLEGE OF SOUTH 
WALES AND MONMOUTHSHIRE, 
CARDIFF. 


ENTRANCE SCHOLARSHIP AND EXHIBITION EXAMINA- 
TION, SEPTEMBER 1895. 


One Scholarship of £35, Four of £25, One of £20, Two of £15, Five Crad- 
dock Wells’ Exhibitions, Twelve Exhibitions to cover the cost of Tuition, | 
Two Scholarships of £20 (open to Men Students who have resided in the | 
County of Brecon during the past ten years), and a number of Free Student- 
ships in connection with the Counties of Glamorgan, Monmouth, and | 


| 
4 pte. ) Cardiff, will be offered for competition at the Entrance Examination in 
1895. 

MBit or information in respect of the Glamorgan Free Studentships, apply to 


Mr. Water Hoae, Pontypridd ; for those connected with the County of 

(aa Monmouth, to Mr. EvAN SMALL, County Council Offices, Newport ; and 

Ae ea , for all further information and Prospectuses for College Scholarships and | 
Exhibitions, as well as Cardiff Free Studentships, apply to 

J. A. JENKINS, B.A., Registrar. 

University College, Cardiff, July 11, 1895. 


UNIVERSITY COLLEGE OF SOUTH 
WALES AND MONMOUTHSHIRE. 


The Thirteenth Session will begin on Monday, October 7, 1895. 


The College Prospectus, containing a detailed account of the Classes i in the 
Faculties of Arts and Science, in the Department of Engineering, and in the 
Department for the Training of Teachers in Elementary and Secondary 
Schools, Special Prospectuses of the School of Mining, the Medical School, 
and the Training School of Cookery, and the Domestic Arts, together with 
particulars of Scholarships and E xhibitions to be offered for Competition in 


September, may be obtained on application to the REGISTRAR 
ABERDARE HALL. 
This Hall of Residence for Women Students is under the superintendence | | 


of Miss Hurtsearrt (Somerville Hall, Oxford). 


J. A. JENKINS, B.A., | 

Registrar and Secretary. | 

University College, Cardiff, 
July 19, 1895. 


BEDFORD COLLEGE, LONDON 
(FOR WOMEN), 

8 and 9 YORK PLACE, BAKER STREET, W. 
Principal—Miss EMILY PENROSE. 

ART DEPARTMENT. 
Visitor—Prof. H. HERKOMER, R.A. 
Professor—E. BOROUGH JOHNSON, Esq. 
The ART SCHOOL will Open on THURSDAY, OCTOBER 3. Further | 


information on application. 


LUCY J. RUSSELL, Honorary Secretary. 


UNIVERSITY COLLEGE, LONDON. 
LECTURES ON ZOOLOGY. 

The General Course of Lectures on Zoology, by Prof. W. F. R. WELvon, 
F.R.S., commences on Thursday, Octcber 3, at 1 p.m. The instruction in 
Zoology is arranged to suit the requirements of Students reading for any of 
the Examinations of London University. For Syllabus apply to 


J. M. HORSBURGH, M.A., Secretary. 


THE DURHAM COLLEGE OF 
SCIENCE, 
NEWCASTLE-UPON-TYNE. 


The College ferms part of the University of Durham, and the University 
Degrees in Science and Letters are open to Students of both sexes. 

In addition to the Departments of Mathematics and Natural Science, 
complete Courses are provided in Agriculture, Engineering, Naval Archi- 
pow Mining, Literature, History, Ancient and Modern Languages, Fine 

rt, &c 
e Residential Hostels for Men and for Women Students are attached to the 

ollege. 

The Twenty-fifth Session begins September 23, 1895. 

Full particulars of the University Curricula in Science and Letters will be 
found in the Calendar (price 1s.). Prospectus on application to the 
SECRETARY. 


VICTORIA UNIVERSITY. 
THE YORKSHIRE COLLEGE, LEEDS. 


The 22nd Session of the Department of Science, Technology, and Arts 
will begin on October 7, and the 65th Session of the School of Medicine on 
October 1, 1895. 

The Classes prepare for the following Professions : Chemistry, Civil, 
Mechanical, Electrical, and Sanitary Engineering, Coal Mining, Textile 
Industries, Dyeing, Leather Manufacture, Agriculture, School Teaching, 
Medicine, and Surgery. University Degrees are also conferred in the 
faculties of Arts, Science, Medicine, and Surgery. 


Lyddon Hall has been established for Students’ residence. 
Prospectus of any of the above may be had from the REGISTRAR. 


THE YORKSHIRE COLLEGE, LEEDS. 


DEPARTMENT OF CIVIL, MECHANICAL, AND ELECTRICAL 
ENGINEERING. 
The next Session will begin on TUESDAY, OCTOBER 8, 1895. 


Applications for Admission will be received up to Tuesday, October 1. 
The number of Students in the Engineering Department is limited to 60. A 
Preliminary Examination must be taken on entrance by those who have not 
recently passed some other approved examinations. The Courses comprise 
Lectures, Instruction in Machine and Geometrical Drawing, and Experi- 
mental Work in the Engineering Laboratories. 


Prospectus may be obtained from the REGISTRAR of the Yorkshire College, 
Leeds. 


GUY’S HOSPITAL MEDICAL SCHOOL. 


The WINTER SESSION will begin on TUESDAY, OCTOBER 1. 
Entrance Scholarships of the combined value of £380 are awarded annually, 
and numerous Prizes and Medals are open for Competition by Students of 
the School. 

The number of Patients treated in the Wards during last year was 5908. 

All Hospital Appointments are open to Students without charge, and the 
holders of Resident Appointments are provided with board and lodging. 

The College accommodates 60 Students, under the supervision of a 
Resident Warden. 

a. he Dental School provides the full Curriculum required for the L.D.S. 
ngland. 

The Clubs Union Athletic Ground is easily accessible. 

A Handbook of Information for those about to enter the Medical Pro- 
fession will be forwarded on application. 

‘or the Prospectus of the School, containing full particulz ars as to Fees, 
Course of Study advised, Regulations of the C “ollege, &e., apply, personally 
or by letter, to the DEAN, Guy's Hospital, London Bridge, Ss. 


GUY’S HOSPITAL. 
ENTRANCE SCHOLARSHIPS. 

Two Open Scholarships in Science of the value of £150 and £60, and two 
in Arts of the value of £100 and £50, are offered for Competition in 
SEPTEMBER next. 

Full Particulars, with Copies of Papers set at the last Examination, may 


be obtained on application to the Dean, Guy's Hospital, London Bridge, 
S.E. 


GUY’ Ss HOSPITAL. 
PRELIMINARY SCIENTIFIC (M.B.) LONDON). 

The next Course of Lectures and Medical Classes for this Examination 
will begin on OCTOBER 1. Candidates entering for this Course can re- 
enter as Medical Students. 

Full Particulars may be obtained on application to the Dean, Guy's 
London S.E. 


— 


GUY’S HOSPITAL RESIDENTIAL 
COLLEGE. 


Early application should made to secure Rooms for the Winter Session 
ent from ros. to 16s. a wee 
Apply to the WARDEN, The College, Guy's Hospital, S.E. 
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THE MIDDLESEX HOSPITAL 
MEDICAL SCHOOL. 


The Winter Session, 1895-96, will commence on Tuesday, October 1, 

when an Introductory Addo oil be delivered by Dr. W. Jutius MickLe. 
Two Entrance Scholarships (value £100 and £60) will be open for Compe- 

tition on September 26 and 27. nabs 

One Entrance Scholarship (value £60), open to Students of the University 
of Cambridge who have passed the Second M.B. Exam., and of the Uni- 
versity of Oxford who have passed the First M.B. Exam., wilt be competed 
for on October 3. 

Besides Scholarships and Prizes, there are annually Eighteen Resident 
Hospital Appointments open to Students. a 

The Composition Fee for General Students for the whole Medical Cur- 
riculum is 120 guineas. Special provision is made for Dental Students and 
for Candidates for the Preliminary Scientific (M.B.) Examination. 

Special Terms are made in favour of University Students who have 
already commenced their Medical Studies and of University of London 
Students who have passed the Preliminary Scientific Examination. 

The Residential College adjoins the Hospital, and provides accommoda- 
tion for Thirty Students. : 

Prospectuses and all Particulars may be obtained from the Resident 
Medical Officer at the Hospital, or from 


SIDNEY COUPLAND, M.D., Dean. 
UNIVERSITY COLLEGE, LONDON. 


The Session of the Faculty of Medicine will commence on October tr. 
Introductory Lecture, at 4 p.m., by Prof. J. Rose Braprorp, M.D., D.Sc., 
F.R.S. 


The Examinations for the Entrance Exhibitions will commence on Sep- 
tember 25. 

Scholarships, Exhibitions, and Prizes of the value of £800 are awarded 
annually 

In Unive.sity College Hospital about 3000 In-patients and 35,000 Out- 
— are treated during the year. Thirty-six Appointments, eighteen 

ing resident (as House Surgeon, House Physician, Obstetric Assistant, 
&c.), are filled up by competition during the year, and these, as well as all 
Clerkships and Dresserships, are open to Students of the Hospital without 
extra fee. 

Prospectuses, with full information as to Classes, Prizes, &c., may be 
obtained from the College, Gower Street, W.C. 


A. E. BARKER, F.R.C.S., Dean. 
J. M. HORSBURGH, M.A., Secretary. 


OWENS COLLEGE, VICTORIA 
UNIVERSITY, MANCHESTER. 


CHEMISTRY COURSE. 

Full Particulars of this Course, qualifying for the VICTORIA UNI- 
VERSITY DEGREES with Honours in Chemistry and for Higher 
Technical Courses in Inorganic and Organic Chemistry, will be forwarded on 
application. 

The Session Commences OCTOBER 1. 

H. W. HOLDER, M.A., Registrar. 


HUDDERSFIELD TECHNICAL 
SCHOOL. 


_ Applications are invited for the position of PRINCIPAL of the above 
School, vacant through the appointment of Dr. Turpin as Headmaster of 
the Intermediate and Technical Schools, Swansea. The Principal will be 
responsible for the organisation and discipline of the whole School, both in 
its Day and Evening Classes. He will be required to take part in the In- 
struction, and must therefore have made some branch or branches of Science 
taught in the School his especial study. Salary £400. 

Applications must be sent in on or before SEPTEMBER 7, 1895. 

For Forms of Application and Schedule of Duties, apply to 


THOMAS THORP, Secretary. 


MUSEUM DIRECTOR. 


The Trustees of the South African Museum are prepared to appoint a 
DIRECTOR in succession to R. TRiMEN, Esq., ERS. 
£600 per annum, with £100 House Allowance. 

Application, with Testimonials, to be lodged with the AGENT-GENERAL 
of the Cape of Good Hope, Victoria Street, London, not later than 
SEPTEMBER 15. 

Candidates who, in addition to general Museum experience, have special 
qualifications in Zoology will have a preference. 

Capetown, July 31, 1895. 


DEPARTMENT OF SCIENCE AND ART. 
ROYAL COLLEGE OF SCIENCE, 
DUBLIN. 


: Required, a DEMONSTRATOR of CHEMISTRY and ASSAYING. 
For Particulars apply to SecRETARY, Royal College of Science, Dublin. 


SCIENCE TEACHER. 
WANTED, by the School Board of the Burgh of Elgin, a thoroughly 
qualified SCIENCE TEACHER, to enter on duties immediately. Mini- 
mum Salary £120, with prospects of an increase if successful in results, 
and in addition Grants for Evening Science Classes. Associate of Science 
College, or one with full Scientific Course preferred. Applications, stating 
(Qualifications, and with nine Ci »pies of Testimonials, must be lodged with the 
Subscriber on or before SEPTEMBER 14 next. 
E. D. JAMESON, 
_ Clerk, Elgin Burgh School Board. 


Elgin, August 26, 1895. 


COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


For the Use of Students, Science Teachers, Prospectors, &c., and to 
Illustrate the leading Text-books, in Boxes, with Trays. 


50 Specimens, 10s. 6d.; 100 do., 2ls.; 200 do., 42s. 
New Price List of Minerals, Rocks, and Stratigraphical Series 
of Fossils, Post Free. 


ROCK SECTIONS for the MICROSCOPE, from 1s. 6d. each, Post Free. 
CaTALoGuES GRATIS. 


CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &c., 
always in stock. 


THOMAS D. RUSSELL, 
78 NEWGATE STREET, LONDON, E.C. 


F. H. BUTLER, Assoc. R. 8. Mines. 


NATURAL HISTORY AGENCY. 
158 BROMPTON ROAD, LONDON. 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 


NOW ON SALE :—The Contents of Three Collections of Fossils recently 
acquired, including finely preserved examples of numerous Species from 
most of the Geological Formations, notably Fish from the Lower Lias, and 
Mollusca from the Mountain Limestone, Chalk, Barton and Bracklesham 
Beds, Oligocene, and Crag ; also Gold in the Matrix from several localities, 
Infusorial Earth from Talbot, Victoria; Polished Agates, Labradorite, and 
other Ornamental Minerals, and Gabbro, Troctolite, and Augite-Andesite 
from Germany. Collections of Natural History Objects provided to order 
and sent on approval. 

A few copies of Dr. Hume's ‘‘ RESEARCHES ON THE UPPER 
CRETACEOUS ZONES” still on hand, Price 3s. each. Also THE 
GLACIALISTS’ MAGAZINE, as issued, 6d. per copy. 


JAMES R. GREGORY & CO. 


MINERALOGISTS, &c. 


HAVE NOW 


REMOVED TO 
1 KELSO PLACE, STANFORD ROAD, 


KENSINGTON, W. 


A few minutes from Natural History Museum, Science Schools, South 
Kensington, High Street, and Gloucester Road Stations. 


Specimens, Collections, Appliances, &c. Lists as usual. 
New Catalogues preparing. 


REMOVED FROM 88 CHARLOTTE STREET, FITZROY SQUARE. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Protococcus, Volvox, Spirogyra, Vaucheria, Amceba, Vorticella, Hydra, 
Lacinularia, Pedalion, Leptodora, Cristatella, and other Pond Life. Price 
1s. per Tube, Post-free, with Drawing and Description. Helix pomatia, 
Astacus nobilis, Amphioxus, &c., for Dissection purposes. Clarke's Black 
Cement, for sealing and finishing Microscopic Slides (Spirit-proof and highly 
recommended for Fluid Mounts), Price rs. per Bottle. List free. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 


The following animals can always be supplied, either living 
or preserved by the best methods :— 


Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Aloy- 
onium ; Hormiphora (preserved) ; Leptoplana; Lineus, Amphiporus ; Nereis, 
Aphrodite, Arenicola, Lanicé, Terebella; Lepas, Balanus, Cammarus, 
Ligia, Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, Pectens, 
Bugula, Crisia, Pedicellina; Holothuria, Asterias, Echinus ; Ascidia, Salpa 
(preserved), Scyllium, Raia, &c., &c. 

For prices and more detailed lists apply to -, . 


Biological Laboratory, Plymouth. THE DIRECTOR. 
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LIKE A PACK OF CARDS. | 


THE 


(PATENT). 


R. & J. BECK, Ltd., 
68 CORNHILL, LONDON, E.Cc. 


West End Agents— 
LONDON STEREOSCOPIC COMPANY, 
106 and 108 Regent Street, W. 


FILM HOLDER 


Back of Magazine, attached to Camera. 


Magazine and Receiver folding together. 


Loading the Magazine. 


MADE IN TWO 


CAN BE FITTED TO ALL ORDINARY CAMERAS. 


Quarter- plate, 3} £2 103.; Half-plate, 6) x 4], £3. Fitting extra. 


SIZES— 


vA 


: 
te The Frena Film Holder. Complete. Magazine and Receiver, separated. 
SSS = 
| 
thy W 
\ 
\ \ = 
SS 
| 
| 
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Now Reapvy, Price 10d. NET, TO BE OBTAINED FROM ANY BooKSELLER, 
or (PosTAGE 3¢. EXTRA) FROM Messrs. WHITTAKER AND Co., 
PATERNOSTER SQUARE, Lonpon. 

PROGRAMME OF TECHNOLOGICAL 
EXAMINATIONS OF THE CITY AND GUILDS OF LONDON 
INSTITUTE, including Regulations for the Registration and Inspec- 
tion of Classes in TECHNOLOGY and MANUAL TRAINING; the 
Examination Questions set in 1895; the list of Teachers or Classes in 
Technology, and the Prizes offered by the Livery Companies on the 
results of the Examinations to be held in May and June 1896. 


“THE 


CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 
LIMITED. 
St. Tibb’s Row, Cambridge. 


NOW READY. 


Appendix to Descriptive List of Physical and Physiological Instruments 
containing many new and improved forms of Apparatus designed and manu- 
factured by the Company since June 1892, including BIFILAR PEN- 
DULUM for measuring Eart remors, Y ) HARMONIC 
ANALYSER, and PLATINUM PYROMETERS for Scientific and 
Commercial purposes. 

Post Free on Application. 


MANUFACTURERS OF IMPROVED MICROTOMES AND 
ACCESSORIES FOR SECTION CUTTING. 


Solamegraphe for automatically recording some of the Phenomena 
of Earthquakes, as supplied to many of the leading Observatories. 


Scientific Apparatus designed and manufactured for 
special purposes. 
Address all communications: 


“Instrument Company, Ltd., Cambridge.” 


STANLEY 


Mathematical Instrument Manufacturer to H.M. Government, Council 
of India, Science and Art Department, Admiralty, &c. 
Mathematical, Drawing, and Surveying Instruments 
of every description 
Of the Highest Quality and Finish, at most Moderate Prices. 
Illustrated Price List Post Free. 


W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
€xcellence of Construction of Mathematical Instruments, and the only Gop | 
EDAL in the International Inventions Exhibition 1885 for Mathematical | 


Work. Silver Medal, Architects’ Exhibition. 1886. 
Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


TO SCIENCE LECTURERS. 


See Mr. HUGHES'S PATENT COMBINATION OPTICAL 
LANTERN, used by late W. Lant CarPENTER, Esq., Prof. Fores, &c. 
Miniature Triple Lantern constructed for B. J. MALpEN, Esq. ; great 
success. New Oxyhydrogen Microscope. Science Lanterns “be 
Demonstration. Magnificent Results. Docwra Triple, Prize Medal, 
Highest Award. Supplied to the Royal Polytechnic Institution, Dr. H. 
Grattan Guinness, Madame ADELINA Patti, &c. Patent Pamphengos 
Science Lanterns. _ The Universal Lantern 4-inch Condensors, 4-wick Lamp, 
Portrait Combination front Lenses, £1 5s. 6d., marvellous value. Science 
Lecture Sets. Novelties. The Lantern Kaleidoscope. Cheapest Lantern 
Outfits in the World. Grandly Illustrated Catalogue, over 180 choice En- 

ravings, 6d.; Postage, 3d. List of 300 Lecture Sets, Science Subjects, 

iews, &c., 6d.; Postage, 2d. Pamphlets Free.—W. C. HUGHES, 
SPEcIAListT, Brewster House. 82 Mortimer Road, Kingsland, N. 


lass | 


PHENIX FIRE OFFICE, 


19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 


ESTABLISHED 1782. 
MODERATE RATES. ABSOLUTE SECURITY: 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 
SecreTaries—W. C. MACDONALD and F. B. MACDONALD. 
LOSSES PAID OVER £20,000,000. 


NO END OF WORRY SAVED BY USING 


STONE’S TIME-SAVING 
SPECIALITIES 


LETTERS, PAPERS, PAMPHLETS, Music, &c. 


Sold by Stationers everywhere. Send postcard for Illustrated Catalogue to 
the manufacturers, 


HENRY STONE & SON, BANBURY. 
Special Boxes, Files, and Cabinets made to order for avariety of purposes. 


For keeping in order all 


OPTICAL & SCIENTIFIC INSTRUMENTS. 


Spectrometers, Spectroscopes, Goniometers, Cathetometers, Optical 
Benches, &c., &c. Instruments for special purposes constructed to Clients’ 
own designs. Prices moderate. 


W. WILSON (formerly Foreman at Messrs. ELLIOTT BRos.), 
56 Crogsland Road, Chalk Farm, London, N.W. 


NOTICE.—Advertisements and business letters for 
NATURE should be addressed to the Publishers ; 


Editorial communications to the Editor. The 

telegraphic address of NATURE is “ PHUSIS,” 

LONDON. 

CHARGES FOR ADVERTISEMENTS. 

& 

Three Linesin Column ....... o 2 6 

One Eighth Page, or Quarter Column o18 6 

Quarter Page, or Half a Column ... 115 0 

Half a Page, ora Column ...... 35 0 

SUBSCRIPTIONS TO “NATURE.” 

£a fd 

To ALL PLACES ABROAD :— 


Money Orders payable to MACMILLAN & CO. 
OFFICE: 29 BEDFORD STREET, STRAND, W.C. 


HARIVEY & PEAK. 


(BY APPOINTMENT TO THE ROYAL INSTITUTION OF GREAT BRITAIN.) 


INDUCTION COILS, giving from 2 in. to 15 in. Sparks for the WonDERFUL 


xperiments of TEsLa. 


TESLA’S APPARATUS (Patent). 


SPECTRUM TUBES of the New Gases Hetium and Arcon. 
VACUUM TUBES. Large Assortment. 
WIMSHURST MACHINES of Improved Construction and Best Make. 


WIMSHURST MACHINES, ordinary, from 
WIMSHURST’S STATIC MOTORS. 


41 15s. 


Illustrated Catalogue, Parts 1 and 2, Sixpence each. 


56 CHARING CROSS ROAD, LONDON, W.C. 
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HOLLOWAY’S OINTMENT) ALBERT EDWARD JAMRACH 
CURES (Late CHARLES JAMRACh), 
Gout, Rheumatism, Lumbago, Sciatica, NATURALIST 
Cuts, Bruises, Sprains, &c. | : 
INVALUABLE FOR ALL SKIN DISEASES. 180 ST. GEORGE STREET EAST. 
Holloway’s Ointment and Pills may be obtained of Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
all Medicine Vendors. Netsukis, China, Lacquer, Gongs, Shells, and other Curios. 


BOOKS FOR THE COUNTRY AND THE SEASIDE. 


THE CAMBRIDGE NATURAL HISTORY. Edited by S. F. Harmer, M.A, 


Fellow of King’s College, Cambridge, Superintendent of the University Museum of Zoology ; and A. E. SHIPLEY, M.A, 
Fellow of Christ’s College, Cambridge, University Lecturer on the Morphology of Invertebrates. Vol. III., MOLLUSCS 
and BRACHIOPODS. By the Rev. A. H. COOKE, M.A., Fellow and Tutor of King’s College, Cambridge ; A. E, 
SHIPLEY, M.A., Fellow of Christ’s College, Cambridge ; and F. R. C. REED, M.A., Trinity College, Cambridge, 
Illustrated. Medium 8vo, 17s. net. 

PALL MALL GAZETTE.—“ As for all the divisions and subdivisions, the minutize of structure, the origin, habits, and 
distribution of the innumerable marine mollusca, this is no place to speak of them. Mr. Cooke has selected a beautifully lucid and 
simple method of arrangement, which permits of easy reference ; and he has the advantage of excellent type and first-rate woodcut 
illustrations.” 


AN INTRODUCTION TO THE STUDY OF SEA WEEDS. By Georce 


MURRAY, F.L.S., Keeper of Botany in the Natural History Department of the British Museum. Illustrated. Crown 8vo, 
[/mmediately. 


NATURAL HISTORY OF AQUATIC INSECTS. By L. C. Mratt, F.RS, 
Professor of Biology in the Yorkshire College, Leeds. [Illustrated. Crown 8vo, 6s. 


NATURE.—* Perhaps no country possesses so many amateur naturalists as England, at least in proportion to its population, 
and it is not without significance in this direction that many of our best professional men of science have not thought it undignified 
to furnish sound information on their special subjects in a popular and yet accurate manner. The present work is a good example 
of this, and Prof. Miall deserves praise for the admirable account he has put together of the insect inhabitants of our lakes, ponds, 
and watercourses.” 


STRUCTURE AND LIFE OF BIRDS. By F. W. Heap tey, Assistant Master 


at Haileybury College. Illustrated. Crown 8vo. 
THE TIMES.—* A very excellent book on ornithology.” 


SUMMER STUDIES OF BIRDS AND BOOKS. By W. Warpe Fowter, 


Author of *‘ A Year with the Birds,” &c. Crown 8vo, 6s. 


TIMES.—* Readers of Mr. Warde Fowler’s delightful ‘ Year with the Birds,’ do not need to be told what a dainty feast he 
has provided for them in his new volume. . . . The volume will be treasured by all lovers of birds and their haunts.” 


A YEAR WITH THE BIRDS. By W. Warpe Fowter, M.A. With IIlus- 


trations by BRYAN Hook. Third Edition, Enlarged. Crown 8vo, 3s. 6d. 


A HANDBOOK OF BRITISH LEPIDOPTERA. By Epwarp Meyrick, 


B.A., F.L.S., F.E.S. Extra Crown 8vo. [Zmmediately. 


NATURAL HISTORY AND ANTIQUITIES OF SELBORNE. By 


GILBERT WHITE. With Notes by FRANK BUCKLAND, a Chapter on Antiquities by Lord SELBORNE, and new Letters 
illustrated by P. H. DELAMOTTE. New and Cheaper Edition. Crown 8vo, 6s. 


FORTY YEARS IN A MOORLAND PARISH: .Reminiscences and Researches 
in Danby-in-Cleveland. By the Rev. J. C. ATKINSON, D.C.L., Canon of York and Incumbent of the Parish, Author of 
‘* A History of Cleveland,” ‘ A Glossary of the Cleveland Dialect,” &c. With Maps and Illustrations. Extra Crown 8vo, 
8s. 6d. net. Illustrated Edition, 12s. net. 


ROMANCE OF THE INSECT WORLD. By L. N. Bavenocn. With IIlus- 


trations by MARGARET J. D. BADENOCH and others. Crown 8vo, 6s. 


THE BOOK OF THE ROSE. By the Rev. A. Foster Me ttiar, M.A., Rector 
of Sproughton, Suffolk. Illustrated. Extra Crown 8vo, 8s. 6d. net. 
GARDENERS CHRONICLE.—“ You are told exactly what to do ; and you must be exacting indeed if you find any point 
on which you desire information that is not included in these fourteen chapters. . . . This charming and instructive volume, 
which, as a practical guide, we venture to think justifies its title, ambitious though it be, of ‘* The Book of the Rose. 


GARDEN FLOWERS AND PLANTS. A Primer for Amateurs. By J. Wricst, 


F.R.HLS., Assistant Editor of the Journal of Horticulture, Editor of Garden Work, Chief Instructor on Horticulture for the 
Surrey County Council, &c. With F fty Illustrations. Pott 8vo, Is. 


MACMILLAN ‘AND CO.» LONDON. 
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MESSRS. MACMILLAN & CO.’S BOOKS 


FOR 


STUDENTS OF BOTANY. 


PRACTICAL BOTANY for BE- 
GINNERS. By Prof. F. O. BOWER, D.Sc., F.R.S., 
Author of ‘* A Course of Practical Instruction in Botany.” 
Globe 8vo. 35. 6d. 


A COURSE of PRACTICAL IN- 
STRUCTION in BOTANY. By F. O. BOWER, D.Sc., 
F.R.S., Regius Professor of Botany in the University of 
Glasgow. Crown 8vo. 10s. 6d. 


FIRST LESSONS in PRACTICAL 
BOTANY. By G. T. BETTANY, M.A., B.Sc., F.L.S., 
late Lecturer on Botany in Guy’s Hospital Medical School, 
sometime Examiner in Botany, Cambridge University 
Local Examinations. Pot 8vo. Is. 


BOTANY. By Sir J. D. Hooker, 
F.R.S. With Illustrations. Pot 8vo. Is. 
[Sctence Primers. 


The STUDENT’S FLORA of the 


BRITISH ISLANDS. By Sir J. D. HOOKER, F.R.S. 
Third Edition. Globe 8vo. tos. 6d. 


LESSONS in ELEMENTARY 
BOTANY. By DANIEL OLIVER, F.R.S._ The Part 
on Systematic Botany based upon material left in manu- 
script by the late Prof. HENsLow. With numerous IIlustra- 
tions. Third Edition, Fcap. 8vo. 4s. 6d. 


FIRST BOOK of INDIAN BOTANY. 


By DANIEL OLIVER, F.R.S. With numerous IIlustra- 
tions. Globe 8vo. 6s. 6d. 


SCIENTIFIC PAPERS of ASA GRAY. 
Selected by CHARLES SPRAGUE SARGENT. Vol. 
I. Reviews of Works on Botany and Related Subjects, 
1834-1887. Vol. Ii. Essays, Biographical Sketches, 
1841-1886. S8vo. 21s. 


GRAY’S BOTANICAL TEXT-BOOK 
(Sixth Edition). 

Vol. I. SrrucruraL Botany: or Organography on the 
Basis of Morphology. To which is added The Principles of 
faxonomy and Phytography, and a Glossary of Botanical 
Terms. By ASA GRAY. 8vo. Ios. 6d. 

Vol. II. Pxystorocicat Borany. I. Outlines of the 
History of Phanogamous Plants. II. Vegetable Physiology. 
By G. LINCOLN GOODALE, A.M., M.D., Professor of 
Botany in Harvard University. 8vo. 10s. 6d. 


The PHYSIOLOGY of the CIRCULA- 
TION IN PLANTS, IN THE LOWER ANIMALS, 
AND IN MAN. Being a course of lectures delivered at 
the Surgeons’ Hall to the President, Fellows, &c., of the 
Royal College of Surgeons of Edinburgh, in the summer of 
1872, by J. BELL PETTIGREW, M.D., F.R.S.__ Illus- 
trated by 150 Engravings on Wood. 8vo. 12s. 


MACMILLAN 


The FERTILISATION of FLOWERS. 
By Prof. HERMANN MULLER. Translated and Edited 
by D’Arcy W. THompson, B.A., Scholar of Trinity Col- 
lege, Cambridge. With a Preface by CHARLES DARWIN. 
With Illustrations. Medium 8vo. 2Is. 


FLOWERS, FRUITS, and LEAVES. 
By Sir JOHN LUBBOCK, Bart., F.R.S. With numerous 
Illustrations. Crown 8vo. 45. 6d. 

[Mature Series. 


On BRITISH WILD FLOWERS, 
considered in Relation to Insects. With numerous IIlustra- 
tions. By Sir JOHN LUBBOCK, Bart., F.R.S. Crown 
8vo. 45. 6d. [Nature Series. 


The COLOURS of FLOWERS, as 
Illustrated in the British Flora. By GRANT ALLEN. 
With Illustrations. Crown 8vo. 35. 6d. 

[Nature Serves. 


BRITISH FOREST TREES and their 
SYLVICULTURAL CHARACTERISTICS and 
TREATMENT. By JOHN NISBET, of the Indian 
Forest Service. Crown 8vo. 6s. net. 


TIMBER and some of its DISEASES. 
By H. MARSHALL WARD, M.A., F.R.S., F.L.S., 
late Fellow of Christ’s College, Cambridge ; Professor of 
Botany at the Royal Indian Engineering College, Cooper’s 
Hill. With Illustrations. Crown 8vo. 6s. 

[Nature Serves. 


TEXT-BOOK of the DISEASES of 
TREES. By Professor R. HARTIG. Translated by 
Dr. W. SOMERVILLE, Professor of Agriculture and 
Forestry at Durham College of Science. With a Preface 
by Prof. H. MARSHALL WARD, F.R.S. With numerous 


Illustrations. 8vo. 10s. net. 
TIMBER and TIMBER TREES, 


Native and Foreign. By THOMAS LASLETT, Timber 
Inspector to the Admiralty. New Edition. Revised by 
Prof. H. MARSHALL WARD, F.R.S. Crown 8vo. 8s. 6d. 


| DISEASES of FIELD and GARDEN 
CROPS, chiefly such as are caused by Fungi. By 
WORTHINGTON G. SMITH, F.L.S., M.A.I., Member 
of the Scientific Committee, Horticultural Society. With 
143 Illustrations, Drawn and Engraved by the Author. 
Feap. 8vo. 45. 6d. 


DICTIONARY of POPULAR 
NAMES of the PLANTS which FURNISH the 
NATURAL and ACQUIRED WANTS of MAN, in all 
MATTERS of DOMESTIC and GENERAL ECO- 
NOMY: their History, Products, and Uses. By JOHN 
SMITH, A.L.S., Author of ‘‘ Historia Filicum,” ‘‘ His- 
tory of Bible Plants,” &c., &c. Medium 8vo. 145. 


SCIENCE PAPERS, chiefly Pharmaco- 
logical and Botanical. By DANIEL HANBURY, F.R.S. 
Edited with Memoir by JosepH Ince, F.L.S., F.C.S. 
With Portrait. Medium 8vo. 14s. 
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NEW AND INTERESTING MICROSCOPIC OBJECTS 


Internal Organs and System Male Blow- Fly... | Blight of Grape V ine—Phy lloxera—Winged .. 
” Mal: and Drone- Red Spider of Hop—Tetranychus telarius ,.. 
Fly eos Each o 3 Parasite of Flying Fox (Ceylon) .. ae © 36 
Section of Eye ‘of Snail... 2 Lilac Moth, opaque, very brilliant 
Hair of Peccary, Long. and Trans. Sections, 1 “mounted separately Spores of Fern in Yorkshire Coal son O16 
on one Slide... 2 Section through entire Hand of Feetus, very 0 36 
Section of Tentacles and Arms of, ,Octopus Foot of © 36 
Set of 24 Botanical Slides, specially arranged for the use of Students 1 4 0°; Ova of Bilharzia ‘ie m O 1g 
Set of “2 6 Slides, specially sage for Students for the niesamaaien of Group of about 150 Diatoms from. Bori, ‘Hungary, very perfect ~~ © Oe 

lic Health ... 210 0 


Any of the above Objects pr ie: return on receipt of remittance for price. Chaser List, representing a Stock of 40,000 First-class Objects, 
sent Post free on applicatio: 
MICROSCOPES AN APPARATUS. 

WATSON & SONS’ “GRAND MODEL ” VAN HEURCK MICROSCOPE. Has completely rotating stage : the mechanical movements of stage are 
controlled by a milled heads working on one centre ; when set horizontally, the height to the centre of the eyepiece is 10 inches, the normal Teading 
distance. ripod foot, which is very massive, has a spread of 1o inches in each direction. Full particulars forwarded on application. 

WATSON & SONS’ NEW CENTREING UNDERFITTING can be applied to almost any make of Student’s Microscope. It enables the Sub-stage 
Condenser to be centred precisely with the Objective. Particulars on application. 

Full Illustrated Tso 2 pan an and Afparatus sent Post free on application to 
- so OPricians To H.M. GoveRNMENT. 


Basa Sole London Address: 313 HIGH HOLBORN, Taupo. W.C., and 78 Swanston Street, Melbourne, Australia. 


CROSSLEYV’S ENGINES. 


PORTABLE OIL ENCINES. Suitable for all classes 
ECONOMICAL, of Agricultural 
POWERFUL, Work. 

EFFICIENT. 


REFERENCES, dec., ON 
APPLICATION. 


Cost of Working: 
HALF-PENNY per Horse 
Power per Hour. 


CROSSLEY BROS., LTD. ‘OPENSHAW, MANCHESTER, 


“OPTIMUS ” PHOTOGRAPHIC OUTFITS. 


EXTRA LONG FOCUS CAMERA. 

British Journal of Photography says:—‘‘The present model Rayment Camera is 
among the very lightest of actually rigid cameras offered to the public. The rapidity of 
opening and closing is greatly facilitated by the additional arrangement for throwing the 
pinion out of gear from the rack. There is no curtailment of view when lenses of short 
focus and wide angular aperture are in use. All movements necessary to the modem 
scientific photographer are included in this compact instrument.” 

Including Rayment Camera, Three Double Dark Slides, ‘* Optimus” Rapid Rectilinear 
Lens, Instant s Shutter, Tripod Stand, Waterproof Case, complete— 
4% x 3} 5x4 6h x 43 84 x 64 10 x 8 12 x 10 —— 
£10 £11 £12 £15 £20 £25 


PERKEN, SON & RAYMENT, oxronp Street, LONDON. 
KING MENDHAM & CO. 


MANUFACTURERS OF 


WIMSHURST MACHINES. 


No. 502, with 12 in. Plates, £2 15] No. 504, with 17 in. — £5 18 10 
503, »» 15 in. 3 5 505, 20 in. 


ELECTRICAL APPARATUS 


For Lecture, Experimental, and other Purposes. 


Write for Large New Catalogue (1st Section, ‘‘ EXPERIMENTAL”’), 
Sixth Edition, 100 pp., 620 Illustrations, Post Free, 8d. 


WESTERN ELECTRICAL WORKS, BRISTOL. 


ESTABLISHED is 76s. 
— 
Printed ‘eee Gus AND Sons, Limitep, at 7 and 8 Sent Surcet Hill, Queen Victoria Street, in the City of London, and published by 
MACMILLAN AND Co., at 29 Bedford Street, London, W.C., and 66 Fifth Avenue, New York. —THURSDAY, August 29, 1895. 
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the solid ground 
Of Nature trusts the mind which builds for aye.” —WoORDSWORTH. Cy 
1g 
No. 1349, VOL. 52.] THURSDAY, SEPTEMBER 5, 1895. [PRICE SIXPENCE. 
Registered as a Newspaper at the General Post Office.] [All Rights are Reserved. 


NEW CATALOGUE NALDER 
NOW READY. BROS. & CO. 
CATALOGUE NO. 1— NALDERY 
SCIENTIFIC INSTRUMENTS. 


A. SOAMES,.) 
Complete Illustrated List of 


16 RED LION ST. 
Astronomical Telescopes. } Mercurial Barometers. CLERKENWELL, LONDON. 
Tourist Telescopes. | Aneroid Barometers. 


Field Glasses. Rain Gauges. 
MAKERS OF 


Opera Glasses. Thermometers. 
| Electrical Testing 


Microscopes. Armillary Spheres. 
AND HIGH-CLASS 


Microscopic Apparatus. Orreries. 
Surveying Instruments. Globes. 
INSTRUMENTS. 


Drawing Instruments. | Compasses. 
Spectacles. | &e. 
Sun Dials. | 
Catalogues Post Free on 
application, 
TELEPHONE No. 6770. 


FourRPENCE. 
Manufactured and supplied by 


NEWTON & CO. 


Opticians and Scientific InStrument Makers to HER MAJESTY THE QUEEN 
and H.R.H. THe Prince or WALEs, the Admiralty, War Department, | 
Indian and Foreign Governments, the Science and Art Department, the | 
Royal Institution of Great Britain, &c. 
dd 
3 FLEET STREET, LONDON. 


_NEGRETTI & ZAMBRA’S 
(GRIFFIN’S AND. TELESCOPES. 


NEW DRAUGHT | Sole Makers of the ‘OFFICER OF THE WATCH” TELESCOPE, 
in use on all the vessels of H.M. Navy. 


GAS FURNACES, 


WITH 
INDESTRUCTIBLE 
CAST-IRON BURNERS, 


No Gauzes! No Blower! No Smoke! | 
A perfect Bunsen Flame. “ARMY SIGNALLING” TELESCOPE. 
No troublesome Internal Fittings. 
Cover swivelled ; Crucibles easily removed. | 
A most powerful and reliable Burner. £2 2s. 


Nickel-plated, covered with Brown 
ther. 


Lea 


Perrect Derinition & HiGuH Power. 


£2 2s. 


Melts Cast-iron in 35 Minutes from time of Lighting, 
ILLUSTRATED PRICE LIST POST FREE. Length, when closed, 11 inches. Combining high power and portability. 
NEGRETTI & ZAMBRA, 
JOHN J. GRIFFIN & SONS, -- 38 HOLBORN VIADUCT, E.C. 
Branches : 45 CORNHILL; 122. REGENT STREET, 


—— As supplied by NEGRETT!I & ZAMBRA to the War Office. 
SCIENTIFIC INSTRUMENT MAKERS to the QUEEN, 
22 GARRICK STREET, LONDON, W.c. ' ILLUSTRATED Price Lists Free sy Post. 
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BRITISH ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE, 


BURLINGTON HOUSE, LONDON, W. 
IPSWICH MEETING, SEPTEMBER To 18TH. 
PresipENT-ELEcT— 

Captain Sir DOUGLAS GALTON, K.C.B., D.C.L., F.R.S. 


The JOURNAL, PRESIDENT’S ADDRESS, and other Printed Papers 
issued by the Association during the Annual Meeting will be forwarded 
daily, by post, te Members and others unable to attend, on application and 
prepayment of 2s 6d. to the Clerk of the Association, Mr. H. C. SrEwarp- 
son, Reception Room, Ipswich, on or before the first day of the meeting. 


G. GRIFFITH. 


UNIVERSITY COLLEGE, LONDON. 


The SESSION of the FACULTIES of ARTS and LAWS and of | 


SCIENCE (including the Indian and Oriental Schools and the Department 


of Fine Arts) will begin on WEDNESDAY, OCTOBER 2. Prof. W. F. | 


R. Wevpon, F.R.S., will make a report on the scientific work of the past 
Session ; and the Prizes will be distributed by Sir JouN Ericusen, Bart., 
President of the College, at 3 p.m. 


PROFESSORS. 
F. ALTHAUS, Ph.D. German. 
J. P. BATE, M.A., LL.D. and Constitutional Law 
T.HUDSON BE Ane, B.Sc., Assoc. 
M. Inst.C.E., F.R.S.E. 
CECIL BENDAL L, M.A. .. Sanskrit. 
Rev. T. G. BONNEY, D.Sc., } Geology and Mineralogy (Yates-Gold- 
Fes. CGS. «. smid Professorshi 
FRE DK. B ROW N. ” .. Fine Arts (Slade Professorship). 
Rev. ROBERT BRUCE, "D.D.... Persian. 
T. W. RHYS DAVIDs, ee) 


} Mechanical Engineering. 


Pali and Buddhist Literature. 


Ph.D 
VACANT . Italian Language and Literature. 
J. A.FLE MING,M. A. D. Sc., F.R.S. E lectrical Engineering. 
G. C. FOSTER, B.A., F.R'S. P hysics (Quain Professorship). 
H. S. FOXWELL, M.A.. Political Economy. 
M. J. M. HILL, M. VF. R.S. Mathematics. 
A. E. HOUSMAN, M.A.. Latin. 

English Language and uiterature 

P. KER, M.A. { (Quain Professorship). 
H. LALLEMAND, B -ts-Sc. French Language and Literature. 
Rey. Dr. D. W. MARKS ... Hebrew (Goldsmid Professorship). 
F. C. MONTAGUE, M.A. . History. 


A. F. MURISON, M. A., LL. D.... Roman Law. 
F. W. OLIVER, M.A., TiGe...< Botany (Quain Professorship). 
KARL PEARSON, M.-A., LL.B. Applied Mathematics and 
W. M. FLINDERS PETRIE, ae i 
D.C.1 } Egyptology. 
ARTHU R PLAT rT. M.A. ... Greek. 
NT ... Archeology (Yates Professorship). 
ATE, M. “Lit.D. C omparative Philology. 
V. RAMSAY, Ph. F.R.S. Chemistry. 
E. A. SCHAFER, F.R.S. ... Physiology (Jodrell Professorship). 
T. ROGER SMIT a F.R.IL.B.A. Architecture. 
S. A. STRONG, M.: «. Arabic. 
J. SULLY, M.A., L . » Philosophy of Mind and Logic (Grote 


Professorship). 
ARCOURT, } Civil Engineering and Surveying. 
W. F. R. WELDON, “M.A., Zoology and Comparative Anatomy 
Statistics (Newmarch Lecturer). 
3arlow Lecturer on Dante. 


F.R.S 
L. L. PRICE, M.A.. 
E. MOORE, D.D. 


Students are admitted to all Classes without previous examination. 


Scholarships, &c., of the value of £2000 may be awarded annually. The 
Regulations as to these, and further information as to Classes, Prizes, &c., 
may be obtained from the Secretary. 

J. M. HORSBURGH, M.A., Secretary. 


MUNICIPAL TECHNICAL SCHOOL, 
AND SCHOOL OF ART, 
MANCHESTER. 
DEPARTMENTS: 

MECHANICAL AND ELECTRICAL ENGINEERING. 
PURE AND APPLIED CHEMISTRY. 
SANITARY ENGINEERING AND BUILDERS’ WORK. 
THE TEXTILE INDUSTRIES. 
INDUSTRIAL DESIGN. 
DRESSMAKING. 

The Day Departments open on September 10. 


Syllabuses, 6d., free by post, and all other information, may be had from 


J. H. REYNOLDS, 
Director and Secretary. 
Princess Street, August 1895. 
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UNIVERSITY OF ST. ANDREWS. 


CHANCELLOR—His Grace the DUKE of ARGYLL, K.T., LL.p, 
Recror—The Most Honourable the MARQUESS of BUTE, Kk. T., LL.D 
Prixcipac—JAMES DONALDSON, M.A., LL.D. 
OPENING OF SESSION 1895-96. 
UNITED COLLEGE, 

This College will be formally opened on Tuesday, October 8, and the 
Winter Session will begin on Wednesday, October 9. 

The Preliminary Examinations, with which the Examinations for Bursaries 
are combined, will commence on September 27. Schedules of Admission will 
be supplied by the Sec retary up to September 20. 

There are forty-six Bursaries vacant, ranging in value from £40 to £5 10s, 
Of these thirty-one are tenable by men only, thirteen fof which seven are 
restricted to Medical Students) by women only, and two(the Berry Bursaries 
| of £40 each) by either men or women. 
| In the Course of the Session eight Scholarships will be competed for, five 
| of which are open to both sexes. They range in value from £100 to 


} 
| 
| 
} 
| 
| 


| ST. MARY’S COLLEGE. 

This College will" be opened on Tuesday, October 29. The Examinations 
for Bursaries will be held on October 25 and 26. Intimation of C andidature 
| is not necessary. There are seven competitive Bursaries vacant, ranging in 

value from £40 to £7. At the close of the Session two Scholarships of Lice 
each, and one of £21 will be open to competition. 


The Classes in the University are open to Students of both sexes, and in- 
clude Latin, Greek, English, French, Hebrew, Syriac, Logic, and Meta- 
physics, Moral Philosophy, Education, Mathematics, Natural Philosophy, 
Chemistry, Zoology, Botany, Physiology, Systematic Theology, Biblical 
Criticism and Church History. 

Specimen Examination Papers and full particulars respecting the Courses 
of Instruction, Fees, Examinations for Degrees, &c., will be found in the 
CALENDAR of the University, published by Messrs. WILLIAM BLackwoop 
& Sons, 45 George Street, Edinburs gh, price 2s. 6d.—by post 2s. 11d. 

A geners ul Prospectus for the coming Winter Session, as well as detailed 
information regarding any department of the University, may be had on 
application to 

J. MAITLAND ANDERSON, Secretary. 

University of St. Andrews, 

August 26, 1895. 


UNIVERSITY COLLEGE OF SOUTH 
WALES AND MONMOUTHSHIRE. 


The Thirteenth Session will begin on Monday, October 7, 1895. 


The College Prospectus, containing a detailed account of the Classes in the 
Faculties of Arts and Science, in the Department of Engineering, and in the 
Department for the Training of Teachers in Elementary and Secondary 
Schools, Special Prospectuses of the School of Mining, the Medical School, 
and the Training School of Cookery, and the Domestic Arts, together with 
particulars of Scholarships and Exhibitions to be offered for Competition in 
September, may be obtained on application to the REGISTRAR. 


ABERDARE HALL. 


This Hall of Residence for Women Students is under the superintendence 
of Miss Hurtsatt (Somerville Hall, Oxford). 
J. A. JENKINS, B.A., 
Registrar and Secretary. 
University College, Cardiff, 
July 19, 1895. 


THE CURRIE SCHOOLS, 


SEAFIELD PARK, CROFTON, HANTS. 
RESIDENTIAL ONLY. 
For the Sons of Gentlemen. 
Next Term ye on September 19. 
In the Upper School Boys are trained for : 
(1) One of the different branches of Engineering ; 
(2) University Scholarship Examinations, and for entrance into the 
Army, the Learned Professions, .and the Universities. 
In the Junior School Boys are prepared for entrance into the Upper 
School, and receive a thorough English education. 
Mopern LANGUAGES. 
Experienced Engineers and Science and Modern Language Masters of 
high University distinction are resident. 
The Laboratories, Dynamo Room, and Workshops are fitted with the 
most modern apparatus, and are lighted throughout by electricity. 


For Prospectus, &c., apply to 
Sir EDMUND HAY CURRIE. 


BEDFORD COLLEGE (LONDON) 
FOR WOMEN, 
8 and 9 YORK PLACE, BAKER STREET, W. 
Principat: Miss EMILY PENROSE. 


The SESSION will BEGIN on THURSDAY, OCTOBER 3.__ The 
Inaugural Lecture will be delivered by Prof. HERKoMER, R.A., on Thurs 
day, October 3, on ‘‘ Art Tuition,” at 4 30 p.m. 


LUCY J. RUSSELL, Honorary Secretary. 
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ST. THOMAS’S HOSPITAL MEDICAL 
SCHOOL, 
ALBERT EMBANKMENT, LONDON, S E. 


The WINTER SESSION of 1895-96 will open on WEDNESDAY, 
October 2, when the prizes will be dacributed at 3 p.m. by Sir EDWIN 
ARNOLD, K.C.I.E., C.S.1. 

Three Entrance Scholarships will be offered for competition in September, 
viz. :—One of £150 and one of £60, in Chemistry and Physics, with either 
Physiology, Botany, or Zoology, for first year's Students ; one of £50 in 
Anatomy, Physiology, and Chemistry for third year's Students. 

Scholarships and money prizes of the value of £300 are awarded at the 
Sessional Examinations, as well as several medals. 

Special Classes are held throughout the year for the Preliminary Scientific 
and Intermediate M.B. Examinations of the University of London. 

All Hospital Appointments are open to Students without charge. 

The School Buildings and the Hospital can be seen on application to the 
Medical Secretary. 

The Fees may be paid in one sum or by instalments. Entries may be 
made separately to Lectures or to Hospital Practice, and Special Arrange- 
ments are made for Students entering in their second or subsequent years ; 
also for Dental Students and for Qualified Practitioners. 

A Register of approved Lodgings is kept by the Medical Secretary, who 
also has a List of Local Medica! Practitioners, Clergymen, and others who 
receive Students into their houses. 

For Prospectuses and all particulars apply to Mr. Renpbe, the Medical 
Secretary. 


G. H. MAKINS, Dean, 


GUY’S HOSPITAL MEDICAL SCHOOL. 

The WINTER SESSION will begin on TUESDAY, OCTOBER 1, 
Entrance Scholarships of the combined value of £380 are awarded annually, 
and numerous Prizes and Medals are open for Competition by Students of 
the School. 

The number of Patients treated in the Wards during last year was 5908. 

All Hospital Appointments are open to Students without charge, and the 
holders of Resident Appointments are provided with board and lodging. 

The College accommodates 60 Students, under the supervision of a 
Resident Warden, 

The Dental School provides the full Curriculum required for the L.D.S. 
England. 

The Clubs Union Athletic Ground is easily accessible. 


KING’S ,COLLEGE, LONDON. 


STUDENTS in ARTS and SCIENCE, ENGINEERING and AP 
PLIED SCIENCES, MEDICINE, and other Branches of Education, will 
be ADMITTED for the NEXT TERM on TUESDAY, October 1 next. 

Students are classed on entrance according to their proficiency, and ter- 
minal reports of the progress and conduct of Matriculated Students are sent 
to their parents and guardians. There are Entrance Scholarships and 
Exhibitions. 

Students who are desirous of studying any particular subject or subjects, 
without attending the complete Courses of the various Faculties, can be 
admitted as non-matriculated Students on payment of the separate fees for 
such classes as they select. 

The College has an entrance both from the Strand and from the Thames 
Embankment, close to the Temple Staticn. 

For Prospectuses and all information, apply to the SecrETARy, King’s 
College, London, W.C. 


THE DURHAM COLLEGE OF 
SCIENCE, 
NEWCASTLE-U PON-TYNE. 
The College ferms part of the University of Durham, and the University 


Degrees in Science and Letters are open to Students of both sexes. 
In addition to the Departments of Mathematics and Natural Science, 


| complete Courses are provided in Agriculture, Engineering, Naval Archi- 


tecture, Mining, Literature, History, Ancient and Modern Languages, Fine 
Art, &e. 
Residential Hostels for Men and for Women Students are attached to the 


| College. 


The Twenty-fifth Session begins September 23, 1895. 


Full particulars of the University Curricula in Science and Letters will be 
found in the Calendar (price 1s.). Prospectus on application to the 


SECRETARY. 


VICTORIA UNIVERSITY. 


THE YORKSHIRE COLLEGE, LEEDS. 


A Handbook of Information for those about to enter the Medical Pro- | 


fession will be forwarded on application. 

For the Prospectus of the School, containing full particulars as to Fees, 
Course of Study advised, Regulations of the College, &c., apply, personally 
or by letter, to the DEAN, Guy's Hospital, London Bridge, S.E. 


GUY’S HOSPITAL. 
PRELIMINARY SCIENTIFIC (M.B.) LONDON). 
‘The next Course of Lectures and Medical Classes for this Examination 
will begin on OCTOBER 1. Candidates entering for this Course can re- 
enter as Medical Students. 


Full Particulars may be obtained on application to the Dean, Guy's 
Hospital, London Bridge, S.E. 


ST. BARTHOLOMEW’S HOSPITAL 
AND COLLEGE. 


PRELIMINARY SCIENTIFIC CLASS. 

Systematic Courses of Lectures and Laboratory Work in the subjects of 
the Preliminary Scientific and Intermediate B.Sc. Examinations of the 
University of London will commence on October 1, and continue till July, 
1590. 

Fee for the whole Course £21, or £18 18s. to Students of the Hospital, 
or £5 58. each for single subjects. 

There is a Special Class for the January Examination. 

For further particulars apply to the Warden of the College, St. Bartholo- 
mew’'s Hospital, London, E.C 

A Handbook forwarded on application. 


UNIVERSITY COLLEGE OF NORTH 
WALES, BANGOR. 
ELECTRICAL ENGINEERING. 

Prof. A. GRAY will begin, in OCTOBER next, a Systematic COURSE 
of INST RL CTION in Electrical Measurement and Practical Electricity. 
lhe I hysical Laboratory is fully equipped with a Compound Steam Engine, 
Dynamos, Transformer, Secondary Battery, and the most approved modern 
Measuring Instruments for all Branches of Electrical Engineering. Labora- 
tory Feesat the rate of £1 1s. per Term for six hours per week. Composition 
Fee for all College Lectures for the Session, £10. 


Agelications for Calendar, Prospectus, and general information to be 
made to 


J. E. LLOYD, M.A., Secretary and Registrar. 


UNIVERSITY COLLEGE, LONDON. 
: LECTURES ON ZOOLOGY. 

; The General Course of Lectures on Zoology, by Prof. W. F. R. Wetvon, 
F.R.S , commences on Thursday, October 3, at 1 p.m. The instruction in 
Zoology 1s arranged to suit the requirements of Students reading for any of 
the Examinations of London University. For Syllabus apply to | 

J. M. HORSBURGH, M.A., Secretary. 


The 22nd Session of the Department of Science, Technology, and Arts 
will begin on October 7, and the 65th Session of the School of Medicine on 
October 1, 1895. 

The Classes prepare for the following Professions: Chemistry, Civil, 
Mechanical, Electrical, and Sanitary Engineering, Coal Mining, Textile 
Industries, Dyeing, Leather Manufacture, Agriculture, School Teaching, 
Medicine, and Surgery. University Degrees are also conferred in the 
faculties of Arts, Science, Medicine, and Surgery. 

Lyddon Hall has been established for Students’ residence. 

Prospectus of any of the above may be had from the ReGisTRAR. 


THE YORKSHIRE COLLEGE, LEEDS. 


DEPARTMENT OF CIVIL, MECHANICAL, AND ELECTRICAL 
ENGINEERING. 
The next Session will begin on TUESDAY, OCTOBER 8, 1895. 
Applications for Admission will be received up to Tuesday, October 1. 
The number of Students in the Engineering Department is limited to 60. A 
Preliminary Examination must be taken on entrance by those who have not 
recently passed some other approved examinations. The Courses comprise 
Lectures, Instruction in Machine and Geometrical Drawing, and Experi- 
mental Work in the Engineering Laboratories. 
Prospectus may be obtained from the ReGisTRar of the Yorkshire College, 
Leeds. 


BALLIOL COLLEGE, CHRIST 
CHURCH, AND TRINITY COLLEGE, 
OXFORD. 

NATURAL SCIENCE SCHOLARSHIPS AND EXHIBITIONS, 

A Combined Examination for Natural Science Scholarships and Exhibi- 
tions will be held by the above Colleges, beginning on TUESDAY- 
NOVEMBER 10, 1895. ; 

Three Scholarships and two Exhibitions will be offered, the Scholarships 
being worth £80 a year. 

The subjects for Examination will be Physics. Chemistry, and Biology, 
but Candidates will not be expected to offer themselves in more than two of 
these. 

Particulars may be obtained by application to 

A. VERNON HARCOURT. 
_ Christ Church, Oxford. 


MUSEUM DIRECTOR. 


The Trustees of the South African Museum are prepared to appoint a 
DIRECTOR in succession to R. Trimen, Esq., F.R.S., resigned. Salary 
£600 per annum, with £100 House Allowance. 

Application, with Testimonials, to be lodged with the AGENT-GENERAI 
of the Cape of Good Hope, Victoria Street, London, not later than 
SEPTEMBER 15. 


Candidates who, in addition to general Museum experience, have special 


qualifications in Zoology will have a preference. 


Capetown, July 31, 1895. 


DEPARTMENT OF SCIENCE AND ART. 
ROYAL COLLEGE OF SCIENCE, 
DUBLIN. 


Required, a DEMONSTRATOR of CHEMISTRY and ASSAYING. 
For Particulars apply to SECRETARY, Royal College of Science, Dublin. 
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SCIENCE PROGRESS 


A MONTHLY REVIEW OF CURRENT 
SCIENTIFIC INVESTIGATION. 
Edited by J. BRETLAND FARMER, M.A. 
With the Co-operation of a powerful Editorial Committee. 
Contents of SEPTEMBER Number. 
PROGRESS IN THE STUDY OF THE ANCIENT SEDIMENTS. 
; By J. E. Marr, F.R.S., Fellow of St. John’s College, Cambridge. 
ON THE RESPIR: ATORY FUNCTION OF STOMATA. By F. Frost 
Le ACKMAN, M.A., Demonstrator of Botany in the University of Cam- 


= THE "POOL OGICAL POSITION OF THE TRILOBITES. By H. M. 
F.Z.5 


Bernarp, M.A, Cantab., F.L.S. 
SOME MET ASOM: ATIC C H. ANGES IN L IMESTONES. By ALFrep 
Harker, M.A., Fellow of St. John's College, Cambridge. 
THE DECOMPOSITION PRODUCTS OF PROTEIDS. By T. 
Gricor Bropie, M.D., Lecturer on Physiology, St. Thomas's Hospital. 
APPENDICES: 
I. NOTICES OF BOOKS. 
Il. CHEMICAL LITERATURE FOR JULY, 1895. 

Price HALF-A-CROWN. Subscription Price, 25s. per Annum, Post Free. 
Vors. I., II. and III., in Handsome Cloth "Boards, each containing 
over 500 pp., Now Ready. Price 15s. each. 

__ London: THE SCIENTIFIC PRESS, Limited, 428 Strand, W.C. © 


CAMBRIDGE SCIENTIFIC “INSTRUMENT COMPANY, 
LIMITED. 


St. Tibb’s Row, Carabridge. 
NOW READY. 
Appendix to Descriptive List of Physical and Physiological Instruments 


- Containing many new and improved forms of Apparatus designed and manu- 


factured by the Company since June 1892, including BIFILAR PEN- 
DULUM for measuring Eart Tremors, YULE’'S HARMONIC 
ANALYSER, and PLATINUM PYROMETERS for Scientific and 
Commercial purposes. 

Post Free on Application. 


MANUFACTURERS OF IMPROVED MICROTOMES AND 
ACCESSORIES FOR SECTION CUTTING. 


-Seismographs for automatically recording some of the Phenomena 


of Earthquakes, as supplied to many of the leading Observatories, 


Scientific Apparatus designed and manufactured for 


special purposes. 
Address all communications: 


Instrument Company, Ltd., Cambridge.” 


14 CROSS STREET, MANCHESTER 
| Goods Entrance: 10 Aalf-Moon Street, 
| LABORATORY FURNISHERS, 
= CHEMICAL AND PHYSICAL 
APPARATUS 
Of every Description. 


Fine Chemicals, Volumetric Solutions, 
Vd Plain and Stoppered Bottles, 


if AND EVERY LABORATORY REQUIREMENT. 
of Apparatus, with Price List 
¥ Chemicals, free on application. 


Apparatus for estimation of sulphur in spent oxide. 


Telegra Address—“ ApPpARATUS, MANCHESTER.” 
Telephone Number—2038. 


OPTICAL L & SCIENTIFIC INSTRUMENTS. 


Spectrometers, Spectroscopes, Goniometers, Cathetometers, Optical 
Benches, &c., &c. Instruments for special purposes constructed to Clients’ 
-own designs. Prices moderate. 
W. WILSON (formerly Foreman at Messrs. ELLIOTT BROs.), 
56 Crogsland Road, Chalk Farm, London, N.W. 


~~ NQ END OF WORRY SAVED BY USING © 
STONE’S TIME-SAVING 
For keeping in order all SPECIALITIES 


LETTERS, PAPERS, PAMPHLETS, Music, &c. 
~Sold by Stationers everywhere. Send postcard for Illustrated Catalogue to 
the manufacturers, 


HENRY STONE & SON, BANBURY. 
-Special Boxes, Files, and Cabinets made to order for avariety of purtoses. 


J. & A. CHURCHILL 
PUBLISHERS. 


A MANUAL | OF BOTANY, By J. Reynolds 
GREEN, F.R.S., Sc.D., Professor of Botany to the Pharmaceutic) 
Society ; Examiner in Botany to the Universities of London ang 
Glasgow. 2 Vols., Crown 8vo. 

Vol. I. MORPHOLOGY AND ANATOMY. With 778 Illustrations, 


75. 6d. 
Vol. II. CLASSIFICATION AND VEGETABLE PHYSIOLOGY 

(in the press). 

PRACTICAL CHEMISTRY AND QUALI. 
TATIVE ANALYSIS: Specially adapted for Colleges and Schools, 
By FRANK CLOWES, D.Sc., Professor of Chemistry in University 
College, Nottingham. Sixth Edition, with 84 Engravings, Post 8yo, 
8s. 6d. 


ELEMENTARY QUALITATIVE ANA. 
LYSIS: suitable for Organised Science Schools. By FRANK 
CLOWES, D.Sc.Lond., Professor of Chemistry in University College, 
Nottingham, and J. BERNARD COLE MAN, Senior Demonstrator 
of Chemistry in University College, Nottingham. With Engravings, 
Post 8vo, 2s. 6d. 

By the same Authors. 


QUANTITATIVE ANALYSIS: specially 
ne for Colleges and Schools. Third Edition, with roo Engravings, 

‘ost os. 
VALENTIN’S QUALITATIVE ANA- 
LYSIS. Edited by Dr. W. R. HODGKINSON, F.R.S.E., Professor of 


Chemistry and Physics in the Royal Military Academy and Artillery 
College, Woolwich. Eighth Edition, Revised and Enlarged, 8s. 6d. 


BLOXAM’S CHEMISTRY, INORGANIC 
AND ORGANIC, with Experiments. Re-written and Revised by 
JOHN MILLAR THOMSON, Professor of Chemistry, King’s 
College, London, and ARTHUR G. BLOXAM, Head of the Chem 
istry Department, The Goldsmiths’ Institute, New Cross, London. 
Eighth Edition, with 281 Engravings, 8vo, 18s. 6d. 


BLOXAM’S LABORATORY TEACHING: 


Or, Progressive Exercises in Practical Chemistry. Edited by ARTHUR 
G. BLOXAM, Head of the Chemistry Department, The Goldsmiths 
Institute, London. Sixth Edition, Revised and much Enlarged, with 
80 Woodcuts, Crown 8vo, 6s. 6d. 


LONDON : 


J. & . A. CHURCHILL, i NEW BURLINGTON STREET 


VOL. Vu. No. 43- 


NATURAL SCIENCE, 


A MONTHLY REVIEW OF SCIENTIFIC PROGRESS. 
The SEPTEMBER Number contains :— 
NOTES AND COMMENTS. 
I.—NATURAL SCIENCE IN NEWCASTLE, 
By Rev. Canon A. M. Norman, F.R.S. 
a GEOLOGY OF IPSWICH AND ITS NEIGHBOUR 
HOOD. By CLemenr Re rp. 
III.—SOME RECENT INSECT LITERATURE. 
By G. N. CARPENTER, B.Sc. 
IV.—THE NUCLEOLUS. 
By Rupotr Beer. 
V.—THE ROLE OF SEX. 
By J. L. Haycrarr. 
VI.—THE ALLEGED MIOCENE MAN IN BURMA. 
By R. D. O_pHAM. 
Some New Books. 
Opirvuary. 
News or Universities, MuseuMS AND SOCIETIES. 
CorRESPONDENCE. 


Lonpon : RAIT, HENDERSON, & CO., LTD, 
22 ST. ANDREW STREET, HOLBORN CIRCUS. 
PRICE ONE SHILLING NET. IN AMERICA, THIRTY CENTS 


Now Reapy, Price 10d. NET, TO BE OBTAINED FROM ANY BOOKSELLER, 
OR (PosTaGE 3d. EXTRA) FROM Messrs. WHITTAKER AND C05 
PATERNOSTER SQUARE, LonDon. 


PROGRAMME OF TECHNOLOGICAL 
EXAMINATIONS OF THE CITY AND GUILDS OF LONDON 
INSTITUTE, including Regulations for the Registration and Inspec: 
tion of Classes in TECHNOLOGY and MANUAL TRAINING; the 
Examination Questions set in 1895; the list of Teachers or Classes in 
Technology, and the Prizes offered by the Livery Companies on the 
results of the Examinations to be held in May and June 1896. 
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THE ELECTRICAL 


AND 


GENERAL ENGINEERING COLLEGE, 


AND 


SCHOOL OF SCIENCE. 
PENYWERN HOUSE, 2 and 4, PENYWERN ROAD, 
EARL’S COURT, S.W. 
Principac—G. W. pe TUNZELMANN, B.Sc., M.I.E E. 
CAPITO, M.I.E.E., M.1I.M E. 
Laboratories, Dynamo Room, Steam Engine, Engineering Workshop 
with Machine Tools, Pattern Shop, &c. 

The College provides a Training for Electrical, Mechanical, Civil, and 
Mining Engineers, for Science Students in Mathematics, Physics, Chem- 
istry, Biology, Geology, and Mineralogy, and Preliminary Training for 
Students entering Cooper's Hill and the Central Institution. 


HUDDERSFIELD TECHNICAL 
SCHOOL. 


Applications are invited for the position of PRINCIPAL of the above 
School, vacant through the appointment of Dr. Turpin as Headmaster of 
the Intermediate and Technical Schools, Swansea. The Principal will be 
responsible for the organisation and discipline of the whole School, both in 
its Day and Evening Classes. He will be required to take part in the In- 
struction, and must therefore have made some branch or branches of Science 
taught in the School his especial study. Salary £400. 

Applications must be sent in on or before SEPTEMBER .7, 1895. 

For Forms of Application and Schedule of Duties, apply to 

THOMAS THORP, Secretary. 


LONDON UNIVERSITY EXAMS. 
A Special Revision Course in EXPERIMENTAL PHYSICS for Candi- 
dates at the B.Sc. Examination in October, 1895, will commence on 
September 19, at the Birkbeck Institution, Bream’s Buildings, Chancery 


Lane. The Practical Work will be carried on in the NEW PHYSICAL | 


LABORATORIES fitted for the accommodation of 60 Students. Pro- 
spectus on application to the SECRETARY. 


SCIENCE TEACHER. 

WANTED, by the School Board of the Burgh of Elgin, a thoroughly 
qualified SCIENCE TEACHER, to enter on duties immediately. Mini- 
mum Salary £120, with prospects of an increase if successful in results, 
and in addition Grants for Evening Science Classes. Associate of Science 
College, or one with full Scientific Course preferred. Applications, stating 
Qualifications, and with nine Copies of Testimonials, must be lodged with the 
Subscriber on or before SEPTEMBER 14 next. 

E. D. JAMESON, 
Clerk, Elgin Burgh School Board. 


MINING.—The Chair of Mining at the 
DURHAM COLLEGE of SCIENCE, Newcastle-upon-Tyne, is 
Vacant. The fixed Stipend of the Professor is £300, in addition to a 
Share of Fees. The Professor will be required to commence his duties 
in October, and to give his whole time to the College. Candidates are 
desired to send Applications and Testimonials to the SECRETARY, not 
later than September 21. 


PRINCIPAL Wanted for PENZANCE 
SCIENCE SCHOOLS, qualified to teach Agriculture, Practical and 
Thecretical Chemistry, and allied Sciences. Salary £100 per annum, 
with portion of Grant. Apply, with Testimonials and Particulars of 
Qualitications, to Wau. CoLenso, Clarence Terrace, Penzance. 


BARTHOLOMEW’S HOSPITAL 
AND COLLEGE. 


m.. Office of ASSISTANT DEMONSTRATOR of CHEMISTRY is 
acant. 

Particulars regarding Duties and Emoluments may be obtained from the 
undersigned, to whom all Applications for the Post must be sent before 
Saturday, September 21, 1895. 


Elgin, August 26, 1895. 


THOMAS W. SHORE, Warden. 


MINERALS, FOSSILS, ROCKS, 


Both single specimens and systematically arranged Collections. The 
correctness of the designations is warranted. On demand triad consignments 
will be sent. Attention is drawn to my 


COLLECTION of 35 CRYSTAL-MODELS in WOOD, 


size about 5 cm., containing all models sketched in the ‘‘ Mineralogy of 


Rutley.” 
Package and Postage... wi ove 
£1 70 


My different Catalogues: I. Mineralogy (Minerals, Meteorites, Mineral 
Preparations for Exhibiting Optical Phenomena, Mineralogical Apparatus 
and Utensils). II. Palawontology and General Geology (Illustrated). III. 
Gypsum Casts (Illustrated). IV. Rocks, Thin Sections of Rocks, Petro- 
graphical Apparatus and Utensils. Wild be supplied Gratis on Application. 


Dr. F. KRANTZ, 
Rhenish Mineral Office, Bonn on the Rhine. 


ESTABLISHED 1833. 
(Represented by Messrs. HARRINGTON Bros., Cork, Ireland, 
and Oliver’s Yard, 53a, City Road, London.) 


LANTERN SLIDES IN ZOOLOGY AND BOTANY. 


We have now ready extensive series of beautifully executed Lantern 
Slides, specially selected and adapted for Popular Science Lectures. 
The following are a few of the Sets in stock :— 

1. Evolution. 8. The Metamorphoses of Insects 


” See Objects of the Sea- g. The Beginnings of Life (Pro- 


tozoa, &c.). 


3- The Contents of the Tow-Net. 
4. A Dredging Cruise. 10. Elementary Zoology. 
5. Zoophytes and Jelly-fish. | ax, The Fertilisation of Flowers. 
6. Star-fish and Sea-urchins. 
7. The Metamorphoses of Crus- 12. The Mechanism of Plants. 
tacea. 13. The Scenery of Jersey. 
The number of Slides in each Series can be varied to suit individual 
requirements. 


Price 1/- each, with reduction for a Quantity. 
Slides 40 Order at same Price as from Stock; on Hire at 
2/- per doz, 

Perfect Workmanship Guaranteed. Full Particulars on 
application. 


JAMES HORNELL, BIOLOGICAL LABORATORY, JERSEY . 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Protococcus, Volvox, Spirogyra, Vaucheria, Amoeba, Vorticella, Hydra, 
Lacinularia, Pedalion, Leptodora, Cristatella, and other Pond Life. Price 
1s. per Tube, Post-free, with Drawing and Description. Helix pomatia, 
Astacus nobilis, Amphioxus, &c., for Dissection purposes. Clarke's Black 
Cement, for sealing and finishing Microscopic Slides (Spirit-proof and highly 
recommended for Fluid Mounts), Price 1s. per Bottle. List free. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 


The following animals can always be supplied, either living 
or preserved by the best methods :— 


Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- 
onium ; Hormiphora (preserved) ; Leptoplana ; Lineus, Amphiporus ; Nereis, 
Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, Gammarus, 
Ligia, Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, Pectens, 
Bugula, Crisia, Pedicellina ; Holothuria, Asterias, Echinus ; Ascidia, Salpa 
(preserved), Scyllium, Raia, &c., &c. 

For prices and more detailed lists apply to 

Biclogical Laboratory, Plymouth. THE DIRECTOR. 


PHENIX FIRE OFFICE, 


19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
ESTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 
SEcRETARIES—W. C. MACDONALD and F. B. MACDONALD. 
LOSSES PAID OVER £20,0006,000. 


COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


For the Use of Students, Science Teachers, Prospectors, &c., and to 
Illustrate the leading Text-books, in Boxes, with Trays. 


50 Specimens, 10s. 6d.; 100 do., 21s.; 200 do., 42s. 
New Price List of Minerals, Rocks, and Stratigraphical Series 
of Fossils, Post Free. 


ROCK SECTIONS for the MICROSCOPE, from 1s. 6d. each, Post Free. 
CATALOGUES GRATIS. 


CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &c., 
always in stock. 


THOMAS D. RUSSELL 
78 NEWGATE STREET, LONDON, E.C. 
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F. H. BUTLER, ™.A. Oxon., Assoc. R. 8. Mines ALBERT EDWARD JAMRACH 


AGENCE. (Late CHARLES JAMRACH), 
158 BROMPTON ROAD, LONDON. 


Dealer in Rocks, Minerals, Fossils, and other Objects NATURALIST, 
of Scientific Interest. 180 ST. GEORGE STREET EAST. 


NOW ON SALE :—The Contents of Three Collections of Fossils recently i. . 
acquired, including finely preserved examples of numerous Species from Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
most of the Geological Formations, notably Fish from the Lower Lias, and Netsukis, China, Lacquer, Gongs, Shells, and other Curios. 

Mollusca from the Mountain Limestone, Chalk, Barton and Bracklesham 
Beds, Oligocene, and Crag ; also Gold in the Matrix from several localities, 


Infusorial Earth from Talbot, Victoria; Polished Agates, Labradorite, and THE IRISH NATU RALIST. 


other Ornamental Minerals, and Gabbro, Troctolite, and Augite-Andesite 
from Germany. Collections of Natural History Objects provided to order A Monthly Magazine of Irish Zoology Botany and 
and sent on approval. Geolo Price 6d ° ’ 

A few copies of Dr. Hume's ‘‘RESEARCHES ON THE UPPER = sy: 
CRETACEOUS ZONES” still on hand, Price 3s. each, Also THE Edited by GEO. H. CARPENTER, B.Sc., and R. LLOYD 
GLACIALISTS’ MAGAZINE, as issued, 6d. per copy. PRAEGER, B.A. 

Vol. 1 (1892), Price 3s. 6¢. Vol. 2 (1893), Price 5s. Vol. 3 (1894) will be 
sent in Monthly Parts to any Address for 5s. 


JAMES R GREGORY & co Dublin: EASON & SON, Lrp., 40 Lower Sackville Street 
(to which Address Subscriptions should be sent). 


MINERAL OGISTS &e London: SIMPKIN, MARSHALL, HAMILTON, KENT, & CO, 


HAVE NOW 


NOTICE.—Advertisements and business letters for 


REMOVED TO NATURE should be addressed to the Publishers; 

Editorial communications to the Editor. The 

1 KELSO PLACE, STANFORD ROAD, telegraphic address of NATURE is “Puusis® 

KENSINGTON, W. LONDON. 

A few minutes from Natural History Museum, Science Schools, South CHARGES FOR ADVERTISEMENTS. 
Kensington, High Street, and Gloucester Road Stations. < - ae 
Specimens, Collections, Appliances, &c. Lists as usual. Column ....... 

New Catalogues preparing. One Eighth Page, or Quarter Column . 0 18 6 
= Seay Quarter Page, or Half a Column ... 115 0 
REMOVED FROM 88 CHARLOTTE STREET, FITZROY SQUARE. Half » Page, oraColumn ...... 3 5 ° 
HOLLOWAY’S PILLS SUBSCRIPTIONS TO “ NATURE.” 
Biliousness, Sick Headache, Indigestion 7 6 
To ALL PLACES ABROAD :— 
and all Internal Complaints. 
CAN BE TAKEN BY THE MOST DELICATE. Half-yearly 6 
Holloway’s Pills and Ointment may be obtained of Money Orders payable to MACMILLAN & CO, 
all Medicine Vendors. OFFICE: 29 BEDFORD STREET, STRAND, W.C. 


MACMILLAN & CO’S NEW BOOKS. 


PUBLIC FINANCE. By C. F. Bastrasre, M.A., LL.D., Professor of Political 


Economy in the University of Dublin. Second Edition, Revised and Enlarged. S8vo. 12s. 6d. net. 
ECONOMIC CLASSICS.—NEW VOLUME. 


PEASANT RENTS. Being the first half of an Essay on the Distribution of Wealth 


and on the Sources of Taxation. By RICHARD JONES, 1831. Feap. 8vo. 3s. net. 
THIRD EDITION. (SEVENTH THOUSAND.) 


A TEXT-BOOK OF THE PRINCIPLES OF PHYSICS. By Atrrep Danteu, 


M.A., D.Sc., Lecturer on Physics in the School of Medicine, Edinburgh. Med. 8vo. 21s. 
THE ELEMENTS OF COORDINATE GEOMETRY. By S. L. Loney, M.A, 
late Fellow of Sidney Sussex College, Cambridge ; Professor at the Royal Holloway College. Globe 8vo. 45. 6d. 
MACMILLAN’S MANUALS FOR STUDENTS. 


A LABORATORY MANUAL OF ORGANIC CHEMISTRY. By Dr. Lassak- 


COHN, Professor of Chemistry in the University of Kénigsberg. Translated, with the Author's sanction, from the Second 
German Edition. by ALEXANDER SMITH, B.Sc., Ph.D. Crown 8vo. 8s. 6d. 


MACMILLAN AND CO., LONDON. 
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BOOKS FOR THE COUNTRY AND THE SEASIDE. 


THE CAMBRIDGE NATURAL HISTORY. Edited by S. F. Harmer, M.A., 
Fellow of King’s College, Cambridge, Superintendent of the University Museum of Zoology ; and A. E. SHIPLEY, M.A., 
Fellow of Christ’s College, Cambridge, University Lecturer on the Morphology of Invertebrates. Vol. III., MOLLUSCS 
and BRACHIOPODS. By the Rev. A. H. COOKE, M.A., Fellow and Tutor of King’s College, Cambridge; A. E. 
SHIPLEY, M.A., Feliow of Christ’s College, Cambridge; and F. R. C. REED, M.A., Trinity College, Cambridge. 
Illustrated. Medium 8vo, 17s. net. 

PALL MALL GAZETTE.—* As for all the divisions and subdivisions, the minutiz of structure, the origin, habits, and 
distribution of the innumerable marine mollusca, this is no place to speak of them. Mr. Cooke has selected a beautifully lucid and 
simple method of arrangement, which permits of easy reference ; and he has the advantage of excellent type and first-rate woodcut 
illustrations.” 


AN INTRODUCTION TO THE STUDY OF SEA WEEDS. By GEorGE 


MURRAY, F.L.S., Keeper of Botany in the Natural History Department of the British Museum. Illustrated. Crown 8vo. 
[/mmediately. 


NATURAL HISTORY OF AQUATIC INSECTS. By L. C. Mutt, F.R.S., 


Professor of Biology in the Yorkshire College, Leeds. Illustrated. Crown 8vo, 6s. 


NATURE.—* Perhaps no country possesses so many amateur naturalists as England, at least in proportion to its population, 
and it is not without significance in this direction that many of our best professional men of science have not thought it undignified 
to furnish sound information on their special subjects in a popular and yet accurate manner. The present work is a good example 
of this, and Prof. Miall deserves praise for the admirable account he has put together of the insect inhabitants of our lakes, ponds, 
and watercourses.” 


STRUCTURE AND LIFE OF BIRDS. By F. W. Heap ey, Assistant Master 


at Haileybury College. Illustrated. Crown 8vo. 
THE TIMES.—* A very excellent book on ornithology.” 


SUMMER STUDIES OF BIRDS AND BOOKS. By W. Warpe Fow ter, 


Author of ‘* A Year with the Birds,” &c. Crown 8vo, 6s. 


TIMES.—* Readers of Mr. Warde Fowler's delightful ‘ Year with the Birds,’ do not need to be told what a dainty feast he 
has provided for them in his new volume. . . . The volume will be treasured by all lovers of birds and their haunts.” 


A YEAR WITH THE BIRDS. By W. Warpe Fowter, M.A. With IIlus- 


trations by BRYAN Hook. Third Edition, Enlarged. Crown 8vo, 3s. 6d. 


A HANDBOOK OF BRITISH LEPIDOPTERA. By Epwarp Meyrick, 


B.A., F.L.S., F.E.S. Extra Crown 8vo. (/mmediately. 


NATURAL HISTORY AND ANTIQUITIES OF SELBORNE. By 


GILBERT WHITE. With Notes by FRANK BUCKLAND, a Chapter on Antiquities by Lord SELBORNE, and new Letters 
illustrated by P. H. DELAMorTE. New and Cheaper Edition. Crown 8vo, 6s. 


FORTY YEARS IN A MOORLAND PARISH: Reminiscences and Researches 
in Danby-in-Cleveland. By the Rev. J. C. ATKINSON, D.C L., Canon of York and Incumbent of the Parish, Author of 
‘* A History of Cleveland,” ‘* A Glossary of the Cleveland Dialect,” &c. With Maps and Illustrations. Extra Crown 8vo, 
8s. 6d. net. Illustrated Edition, 125. net. 


ROMANCE OF THE INSECT WORLD. By L. N. Bapenocn. With Illus- 


trations by MARGARET J. D. BADENOCH and others. Crown 8vo, 6s. 


THE BOOK OF THE ROSE. By the Rev. A. Foster Me tiar, M.A., Rector 
of Sproughton, Suffolk. Illustrated. Extra Crown 8vo, 8s. 6d. net. 


GARDENERS CHRONICLE.—“ You are told exactly what to do ; and you must be exacting indeed if you find any point 
on which you desire information that is not included in these fourteen chapters. . . . This charming and instructive volume, 
which, as a practical guide, we venture to think justifies its title, ambitious though it be, of ‘ The Book of the Rose.’”” 


GARDEN FLOWERS AND PLANTS. A Primer for Amateurs. By J. Wricurt, 


F. R. H.S., Assistant Editor of the Journal of Horticulture, Editor of Garden Work, Chief Instructor on Horticulture for the 
Surrey County Council, &c. With Fifty Illustrations. Pott 8vo, 1s. 


MACMILLAN AND CO., LONDON. 
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“STRONGEST AND BEST.”—Health. 


PURE 


R Y S CONCENTRATED 
100 FOIE and C O O A 


DIPLOMAS awarded to the Firm. 
i= Purchasers should ask specially for FRY’S PURE CONCENTRATED COCOA, to distinguish it from 
other varieties manufactured by the Firm. 


“OPTIMUS ” PHOTOGRAPHIC OUTFITS. 


British Journal of Photography says:—‘‘The present model Rayment Camera is 
= among the very lightest of actually rigid cameras offered to the public. The rapidity of 

opening and closing is greatly facilitated by the additional arrangement for throwing the 

pinion out of gear from the rack. There is no curtailment of view when lenses of short 

focus and wide angular aperture are in use. All movements necessary to the modem 

: scientific photographer are included in this compact instrument.” 

at dl Inciuding Rayment Camera, Three Double Dark Slides, ** Optimus” Rapid Rectilinear 
Lens, Instantaneous Shutter, Tripod Stand, Waterproof Case, complete— 

44 x 3} 5x4 64 x 4} 84 x 64 10 x 8 12 x 10 15 x 12 inches 

£10 £11 £12 £15 £20 £25 £30 


PERKEN, SON & RAYMENT, LONDON. 
TO SCIENCE LECTURERS. Re STAN LEY [as 


t) 
RAYMENTS IMPROVED PATENT. 


See Mr. HUGHES'S PATENT COMBINATION OPTICAL 
LANTERN, used by late W. Lant CarpPenTer, Prof. Forses, &c. 
Miniature Triple Lantern constructed for B. J. MAtpEen, Esq. ; great Mathematical Instrument Manufacturer to H.M. Government, Council 
success. New Oxyhydrogen Microscope. Science Lanterns for Class of India, Science and Art Department, Admiralty, &c. 
Demonstration. Magnificent Results. Docwra Triple, Prize Medal, Mathematical, Drawing, and Surveying Instruments 


Highest Award. Supplied to the Royal Polytechnic Institution, Dr. H 
Grattan Guinness, Madame Apetina Patti, &c. Patent Pamphengos 
Science Lanterns. The Universal Lantern 4-inch Condensors, 4-wick Lamp, 
Portrait Combination front Lenses, £1 5s. 6a., marvellous value. Science 
Lecture Sets. Novelties. The Lantern Kaleidoscope. Cheapest Lantern 
Outfits in the World. Grandly Illustrated Catalogue, over 180 choice En- 
Gavines, 6d.; Postage, 3d. List of 300 Lecture Sets, Science Subjects, 
iews, &c., 6d.; Postage, 2d. Pamphlets Free.—W. C. HUGHES, 
SpEcIALIstT, Brewster House. 82 Mortimer Road, Kingsland, N. 


of every description 
Of the Highest Quality and Finish, at most Moderate Prices. 
Illustrated Price List Post Free. 

W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only GoLD 
MEDAL in the International Inventions Exhibition 1885 for Mathematical 
Work. Silver Medal, Architects’ Exhibition. 1886. 

Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


SCIENTIFIC WORTHIBES. 


The following is a list of the Steel Portraits that have appeared in the above Series :— 


MICHAEL FARADAY. 
THOMAS HENRY HUXLEY. 
CHARLES DARWIN. 

JOHN TYNDALL. | 
SIR GEORGE GABRIEL STOKES. 
SIR CHARLES LYELL. 
SIR CHARLES WHEATSTONE. | 
SIR WYVILLE THOMSON. 
ROBERT WILHELM BUNSEN. | 
LORD KELVIN. 
BARON ADOLF ERIK NORDENSKJOLD. 


J. LOUIS R. AGASSIZ. , 

JEAN BAPTISTE ANDRE DUMAS. 
SIR RICHARD OWEN. 

JAMES CLERK MAXWELL. 
JAMES PRESCOTT JOULE. 
WILLIAM SPOTTISWOODE. 
ARTHUR CAYLEY. 

SIR C. W. SIEMENS. 

JOHN COUCH ADAMS. 

JAMES JOSEPH SYLVESTER. 
DMITRI IVANOWITSH MENDELEEF. 


LOUIS PASTEUR. 
SIR JOSEPH DALTON HOOKER. 
WILLIAM HARVEY. 
SIR GEORGE B. AIRY. SIR ARCHIBALD GEIKIE. 

N.B.—The Portrait of Sir A. Geikie is the first of a New Series, and is a Photogravure. 
Proof impressions of these, printed on India paper, may be had from the Publishers, price 5s. each; or the Set of 

28 Portraits in a Handsome Portfolio for £7 5s., carriage paid. The Portfolio may be had separately, price 6s. 

Cheques and Money Orders payable to MACMILLAN & CO. 
OFFICE OF “NATURE,” 29 BEDFORD STREET, STRAND, W.C. 


~ Printed by Ricwarp CLay anp Sons, Limitep, at 7 and 8 Bread Street Hill, Queen Victoria Street, in the City of London, and published by 
MACMILLAN AND Co., at 29 Bedford Street, London, W.C., and 66 Fifth Avenue, New York.—Tuurspay, September 5, 1895. 


| 
HERMANN L. F. HELMHOLTZ. | 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 
To the solid ground 
Of Nature trusts the mind which builds tor aye.” —WoRDsWoRTH. 


No. 1350, VOL. 52.] 


THURSDAY, SEPTEMBER 12, 1895. 


[PRICE SIXPENCE. 


Registered as a Newspaper at the General Post Office.] 


{All Rights are Reserved. 


THE “STONYHURST” 


SIMPLEX SUNSHINE RECORDER. 


SOLE MAKERS: 
NEWTON & CO., 3 Fleet Street, LONDON. 


Records the intensity and 
duration of sunshine for 24 
hours on a prepared photo- 
graphic chart which merely 
requires washing in cold water 
to become permanent. This 
instrument,which is well made 
and thoroughly efficient, has 
been designed to enable accu- 
rate records to be obtained by 
those who do not wish to go 
© unnecessary expense. The 
‘“*Stonyhurst Simplex Sun- 
shine Recorder, with divided 
are to suit any latitude, with 


use, complete ... ... |= 


NEWTON & CO. 
OPTICIANS to THE QUEEN and THE GOVERNMENT, 
3 FLEET STREET, E.C. 


mar 


No Scientific Man 
should 
be without a 


CAMERA. 


Full particulars 
free 


R.&J.BECK, Ltd 68 Cornhill, London, B.C. 


= 100 charts and directions for | 


BROWNINGS SPECTROSCOPES. 


THE MINIATURE SPECTROSCOPE. 


This instrument will show many of Fraunhofer’s lines, the 
bright lines of the metals and gases, and the absorption bands in 
coloured gases, crystals, or liquids. 

Price, with Plain Slit, Z1 2s. ; ditto, with Adjustable Slit in 
Morocco Case, £1 145.3 ditto, with Achromatic Lens, Xc., 
in Morocco Case, £2 6s. 


Illustrated Catalogue of Spectroscopes, Post Free. 


JOHN BROWNING, 


63 STRAND, LONDON, W.C. 


NEGRETTI & ZAMBRA’S 
BINOCULARS AND TELESCOPES. 


Sole Makers of the “ OFFICER OF THE WATCH” TELESCOPE, 
in use on all the vessels of H.M. Navy. 


Nickel-plated, covered with Brown 
eather. 


£2 10s. 


Perrecr Derinirion & Hicu Power. 


PRICE 


“ARMY SIGNALLING” TELESCOPE. 


£2 2s. £2 2s. 


As supplied by NEGRETT! & ZAMBRA to the War Office. 


L ngth, when closed, 11 inches. Combining high power and portability. 


NEGRETTI & ZAMBRA, 


SCIENTIFIC INSTRUMENT MAKERS to the QUEEN, 
38 HOLBORN VIADUCT, E.C. 
Branches : 45 CORNHILL; 122, REGENT STREET. 


ILtusTRATED Price Lisrs Free by Pos, 
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‘BRITISH ASSOCIATION FOR THE 


ADVANCEMENT OF SCIENCE, 
BURLINGTON HOUSE, LONDON, W 
IPSWICH MEETING, SEPTEMBER 111TH To 18TH 
PresipENT-ELect— 

Captain Sir DOUGLAS GALTON, K.C.B., D.C.L., F.R.S. 
The JOURNAL, PRESIDENT’S ADDRESS, and other Printed Papers 
issued by the Association during the Annual Meeting will be forwarded 
daily, by post, to Members and others unable to attend, on application and 


prepayment of 2s 6d. to the Clerk of the Association, Mr. H. C. STEWARD- 
son, Reveption Room, Ipswich, on or before the first day of the meeting. 


G. GRIFFITH. 


DEPARTMENT OF SCIENCE AND ART. 


ROYAL COLLEGE OF SCIENCE 
FOR IRELAND. 


The next Session will Commence on OCTOBER 7. 

The Diploma of Associate is given in the Faculties of I. Manufactures 
(Chemical) ; II. Engineering ; III]. Mining ; and IV. Applied Physics (for 
Electrical Engineers, &c.). 

Two Royal Scholarships of £50 per annum, with Free Admission to the 
Courses, are competed for each year, by first-yedr Students. 

The Courses of Chemistry, Physics, Botany, Nee Geology, and 
Mineralogy qualify for the Examinations at the R. U. I. and elsewhere ; 
Certificates are granted to Medical and other Students AF the Courses 
and Laboratories. 

Special Courses to suit individual Students, and Research Work in all 
subjects. 

Chemical, Physical, Botanical, Zoological, Geological, and Mineralogical 
Laboratories, open for Practical Work. 


PROFESSORS: 
MINING AND MINERALOGY... oO’ REILLY, C.E., M.R.LA. 
GEOLOGY G. J. COLE, M.R.I.A., F.G.S._ 


AppLiep MEcHANics ‘AND, 
ESCRIPTIVE GEOMETRY AND 
ENGINEERING } J. LYON, M.A. 


Fees for Associate Students, from £14 to £25 per Session, according to 
Faculty and year. 
on-Associate Students’ Fees for Lectures, £2 per Session (except Mathe- 
yr 43) ; Laboratory Fees, from £2 upwards. 
are open to Ladies. 
| een of the College, with List of Fees and all other information, on 
application to the SECRETARY, personally or by letter. 
oTe.—Entrance Examinations for inten ing Associates will be held 
on MONDAY, OCTOBER 7. Subjects :—Mathematics and Elementary 
Practical Gometry, 


G. T. PLUNKETT, Lt.-Colonel (late R.E.), Secretary. 
R.C.Sc.1., Green, Dub in, 


THE GLASGOW AND WEST OF 
SCOTLAND TECHNICAL COLLEGE. 


The Diploma of the College is granted in the following Departments of 
Engineering and other branches of Applied and General Sciences :— 


CIVIL ENGINEERING. 
MECHANICAL ENGINEERING. 
NAVAL ARCHITECTURE 
ELECTRICAL ENGINEERING. 
ARCHITECTURE. 

CHEMICAL 
METALLURGY. 

MINING ENGINEERING. 
AGRICULTURE. 

CHEMISTRY. 

MATHEMATICS AND PHYSICS. 


Special Courses of Study extending over three Academical years have 
— arranged in each of the above Departments. Average Fee per Session, 

14 145. 

Students may enrol in any of the separate Courses of Lectures or in any 
of the Laboratories, provided they are qualified to take advantage of the 
instruction given. 

The Laboratories for Practical Instruction in Physics, Chemistry, 
Tecknical Chemistry, Metallurgy, and Electrical Engineering, and the 
Engineering Workshop, are liberally equipped with the most approved 
Apparatus. 

Session 1895-96 commences on TUESDAY OCTOBER 1. Entrance 
Examination begins on TUESDAY, SEPTEMBER 24. 

For Calendar (price 1s. 44d. by Post), containing detailed Syllabuses of 
each Course, particulars of Fees, " achotahien, &c., apply to 


JOHN YOUNG, B.Sc., Secretary. 
38 Bath Street. 


12, 1895 


UNIVERSITY COLLEGE, LON DON. 


| ENGINEERING AND ARCHITECTURE 
| DEPARTMENT. 


| ASSISTED BY TECHNICAL EDUCATION BOARD OF LONDON 
COUNTY COUNCIL AND BY THE CARPENTERS’ COMPANY. 
SESSION 1895-6. 

The COURSES of INSTRUCTION in Mechanical, Civil, Electricaj 
Engineering, and Architecture COMMENCE on OCTOBER ist. They 
are arranged to cover periods of two and three years. J 

Particulars of the Courses, of Entrance Scholarships, of the Matriculatioy 
Examination, and of the Fees, may be obtained from the Secrerary. 


PROFESSORS. 
MECHANICAL ENGINEERING, T. Hupson Beare, M.1.C.E, 
ELECTRICAL ENGINEERING, A. FLEMING, F. 
CIVIL ENGINEERING, L. F. VERNON Haxcourr, M.LC. E. 
ARCHITECTURE, T. ROGER Smith, F.R.1.B.A. 
PHYSICS, G. CAREY Foster, F.R.S. 
CHEMISTRY, W. Ramsay, F.R.S. 
APPLIED MATHEMATICS, K. Pearson, M.A. 
ECONOMIC T. G. F.R.S. 
MATHEMATICS, M. J. M. Hirt, F.R.S 


The new wing of the College, opened by H. R. H. the Duke of Connaught 
in May 1893, contains spacious Mechanical and Electrical Engineering 
Laboratories, Workshops, Drawing-Office, Museum, and Lecture Theatres, 

The Laboratories are fitted with all the best appliances for Practical 
Work and for Research Work of the most advanced character. 

J. M. HORSB URGH, M.A., Secretary. 


UNIVERSITY COLLEGE OF SOUTH 
WALES AND MONMOUTHSHIRE. 


The Thirteenth Session will begin on Monday, October 7, 1895. 

The College Prospectus, containing a detailed account of the Classes in the 
Faculties of Arts and Science, in the Department of Engineering, and inthe 
Department for the Training of Teachers in Elementary and Secondary 
Schools, Special Prospectuses of the School of Mining, the Medical School, 
and the Training School of Cookery, and the Domestic Arts, together with 
particulars of Scholarships and Exhibitions to be offered for Competition in 
September, may be obtained on application to the REGISTRAR 


ABERDARE HALL. 
This Hall of Residence for Women Students is under the superintendence 
of Miss Hurceatr (Somerville Hall, Oxford). 
J. A. JENKINS, B.A., 


Registrar and Secretary. 


University College, Cardiff, 
uly 19, 1895« 


THE CURRIE SCHOOLS, 


SEAFIELD PARK, CROFTON, HANTS. 
RESIDENTIAL ONLY. 
For the Sons of Gentlemen. 
Next Term begins on September 19. 
In the Upper School Boys are trained for : 
| (1) One of the different branches of Engineering ; : 
(2) University Scholarship Examinations, and for entrance itto the 
Army, the Learned Professions, and the Universities. 
| Inthe Junior School Boys are prepared for entrance into the Uppet 
School, and receive a thorough English education. 


Experienced Engineers and Science and Modern Language Masters vf 
high University distinction are resident. 
‘he Laboratories, Dynamo Room, and Workshops are fitted with the 
most modern apparatus, and are lighted throughout by electricity. 
| For Prospectus, &c., ‘apply to 
Sir EDMUND HAY CURRIE. 


VICTORIA UNIVERSITY. 
THE YORKSHIRE COLLEGE, LEEDS. 


| The 22nd Session of the Department of Science, eer pry» and Arts 
| 
| 


| 
| MoverRN LANGUAGES. 
| 
| 
| 
| 


will begin on October 7, and the 65th Session of the School of Medicine on 
| October 1, 1895. 
The Classes prepare for the following Professions: Chemistry, Civil, 
| Mechanical, Electrical, and Sanitary Engineering, Coal Mining, Textile 
Industries, Dyeing, Leather Manufacture, Agriculture, School Teaching, 
| Medicine, and Surgery. University Degrees are also conferred in 
faculties of Arts, Science, Medicine, and Surgery. 
Lyddon Hall has been established for Students’ residence. 
Prospectus of any of the above may be had from the REGIsTRAR. 


YORKSHIRE COLLEGE, LEEDS. 


DEPARTMENT OF CIVIL, MECHANICAL, AND ELECTRICAL 
ENGINEERING. 

The next Session will begin on TUESDAY, OCTOBER 8, 1805. 

Applications for Admission will be received up to Tuesday, October 1 
The number of Students in the Engineering no tg eh is limited to 60. 
Preliminary Examination must be taken on entrance those who have not 
recently passed some other approved examinations. The Courses comprise 
Lectures, Instruction in Machine and Geometrical Drawing, and Expet 
mental Work in the Engineering Laboratories. 
— may be obtained from the ReGisTRAR of the Yorkshire College; 
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BEDFORD COLLEGE (LONDON) 
FOR WOMEN, 
8 and 9 YORK PLACE, BAKER STREET, W. 
FouNbDED 1849.—Principal, Miss EMILY PENROSE. 

SESSION 1895-6. 

The Session in the College, the Training Department, and the Art School 

will begin on THURSDAY, OCTOBER 3, 1895. Students are expected to 

enter their names on Wednesday, October 2, The Inaugural Lecture will be 

delivered by Prof. Herkomer, R.A., on the first day of Term, at 4.30 p.m. 

Courses in preparation for all the Examinations in Arts and Science at the 

University of London. Lectures in all branches of Higher Education. 

Students can reside in the College. The Art School is open from 1o till 4. 

All inquiries to be made of the Principat. 


LUCY J. RUSSELL, Honorary Secretary. 


BEDFORD COLLEGE, LONDON 
(FOR WOMEN), 
8 and 9 YORK PLACE, BAKER STREET, W. 
Principal—Miss EMILY PENROSE. 
ART DEPARTMENT. 
Visitor—Prof. HERKOMER, R.A. 
Professor—E. BOROUGH JOHNSON, Esq. 
The ART SCHOOL will Open on THURSDAY, OCTOBER 3. Further 


information on application. 
LUCY J. RUSSELL, Honorary Secretary. 


THE DURHAM COLLEGE OF 
SCIENCE, 
NEWCASTLE-UPON-TYNE. 


The College ferms part of the University of Durham, and the University 
Degrees in Science and Letters are open to Students of both sexes. 

In addition to the Departments of Mathematics and Natural Science, 
complete Courses are provided in Agriculture, Engineering, Naval Archi- 
tecture, Mining, Literature, History, Ancient and Modern Languages, Fine 
Art, &e. 

Residential Hostels for Men and for Women Students are attached to the 
College. 

The Twenty-fifth Session begins September 23, 1895. 

Full particulars of the University Curricula in Science and Letters will be 
found in the Calendar (price 1s.). Prospectus on application to the 
SECRETARY. 


SWINEY LECTURES ON GEOLOGY. 


UNDER THE DIRECTION OF THE TRUSTEES OF THE 
BRITISH MUSEUM. 

A Course of Twelve Lectures on ‘‘ THE GEOLOGICAL HISTORY 
OF MAN ” will be delivered by J. G. GARSON, M.D., V.P. Anthrop. 
Inst., in the Lecture Theatre of the South Kensington Museum (by per- 
mission of the Lords of the Committee of Council on Education), on Mon- 
days, Wednesdays, and Fridays, at 5 p.M., beginning Friday, October 4, 
and ending Wednesday, October 30. Each Lecture will be illustrated by 
means of Lantern Slides and Lime Light. Admission to the Course Free. 

By Order of the Trustees, 
W. H. FLOWER, Director. 


sritish Museum (Natural History), Cromwell Road, London, S.W. 


UNIVERSITY COLLEGE OF NORTH 


WALES, BANGOR. 
ELECTRICAL ENGINEERING. 


Prof. A. GRAY will begin, in OCTOBER next, a Systematic COURSE 
of INSTRUCTION in Electrical Measurement and Practical Electricity. 
Che Physical Laboratory is fully equipped with a Compound Steam Engine, 
Dynamos, Transformer, Secondary Battery, and the most approved modern 
Measuring Instruments for all Branches of Electrical Engineering. Labora- 
tory Feesat the rate of £1 1s. per Term for six hours per week. Composition 
Fee for all College Lectures for the Session, £10. 

Soeatinn for Calendar, Prospectus, and general information to be 
made to 


J. E. LLOYD, M.A., Secretary and Registrar. 


UNIVERSITY COLLEGE, LONDON. 
LECTURES ON ZOOLOGY. 

_ The General Course of Lectures on Zoology, by Prof. W. F. R. WELDON, 
F.R.S., commences on Thursday, Octcber 3, at 1 p.m. The instruction in 
Zoology is arranged to suit the requirements of Students reading for any of 
the Examinations of London University. For Syllabus apply to 

J. M. HORSBURGH, M.A., Secretary. 


LONDON UNIVERSITY EXAMS. 

A Special Revision Course in EXPERIMENTAL PHYSICS for Candi- 

dates at the B.Sc. Examination in October, 1895, will commence on 

September 19, at the Birkbeck Institution, Bream’s Buildings, Chancery 

Lane. The Practical Work will be carried on in the NEW PHYSICAL 

LABORATORIES fitted for the accommodation of 60 Students. Pro- 
pectus on application to the SECRETARY, 


THE MIDDLESEX HOSPITAL 
MEDICAL SCHOOL. 


The Winter Session, 1895-96, will commence on Tuesday, October 1, 
when an Introductory Address will be delivered by Dr. W. Jutius Micke, 

Two Entrance Scholarships (value £100 and £60) will be open for Compe- 
tition on September 26 and 27. 

One Entrance Scholarship (value £60), open to Students of the University 
of Cambridge who have passed the Second M.B. Exam., and of the Uni- 
versity of Oxford who have passed the First M.B. Exam., will be competed 
for on October 3. 

Besides Scholarships and Prizes, there are annually Eighteen Resident 
Hospital Appointments open to Students. 

The Composition Fee for General Students for the whole Medical Cur- 
riculum is 120 guineas. Special provision is made for Dental Students and 
for Candidates for the Preliminary Scientific (M.B,) Examination. 

Special Terms are made in favour of University Students who have 
already commenced their Medical Studies and of University of London 
Students who have passed the Preliminary Scientific Examination. 

The Residential College adjoins the Hospital, and provides accommoda: 
tion for Thirty Students. 

Prospectuses and all Particulars may be obtained from the Residen} 
Medical Officer at the Hospital, or from 


SIDNEY COUPLAND, M.D,, Dean, 
UNIVERSITY COLLEGE, LONDON. 


The Session of the Faculty of Medicine will commence on October 1, 
Introductory Lecture, at 4 p.m., by Prof. J. Rose Braprorp, M.D., D.Sc., 

The Examinations for the Entrance Exhibitions will commence on Sep- 
tember 25. 

—, Exhibitions, and Prizes of the value of £800 are awarded 
annually, 

In University College Hospital about 3000 In-patients and 35,000 Out- 
a are treated during the year. Thirty-six Appointments, eighteen 

ing resident (as House Surgeon, House Physician, Obstetric Assistant, 
&c.), are filled up by competition during the year, and these, as well as all 
Clerkships and Dresserships, are open to Students of the Hospital without 
extra fee. 

Prospectuses, with full information as to Classes, Prizes, &c., may be 
obtained from the College, Gower Street, W.C. 


A. E. BARKER, F.R.C.S., Dean. 
J. M. HORSBURGH, M.A., Secretary. 


GUY’S HOSPITAL MEDICAL SCHOOL, 


The WINTER SESSION will begin on TUESDAY, OCTOBER 1, 
Entrance Scholarships of the combined value of £380 are awarded annually, 
and numerous Prizes and Medals are open for Competition by Students of 
the School. 

The number of Patients treated in the Wards during last year was 5908. 

All Hospital Appointments are open to Students without charge, and the 
holders of Resident Appointments are provided with board and lodging. 

The College accommodates 60 Students, under the supervision of a 
Resident Warden. 

a - ae School provides the full Curriculum required for the L,D,S, 
ingland. 

The Clubs Union Athletic Ground is easily accessible. 

A Handbook of Information for those about to enter the Medical Pro- 
fession will be forwarded on application. 

For the Prospectus of the School, containing full particulars as to Fees, 
Course of Study advised, Regulations of the College, &c., apply, personally 
or by letter, to the Dean, Guy's Hospital, London Bridge, 5.E. 


ST. BARTHOLOMEW’S HOSPITAL 


AND COLLEGE. 
x... Office of ASSISTANT DEMONSTRATOR of CHEMISTRY is 
acant. 
Particulars regarding Duties and Emoluments may be obtained from the 
undersigned, to whom all Applications for the Post must be sent before 


Saturday, September 21, 1895. 
THOMAS W. SHORE, Warden, 


SCIENCE TEACHER. 
WANTED, by the School Board of the Burgh of Elgin, a thoroughly 
qualified SCIENCE TEACHER, to enter on duties immediately. ini- 
mum Salary £120, with prospects of an increase if successful in results, 
and in addition Grants for Evening Science Classes. Associate of Science 
College, or one with full Scientific Course preferred. Applications, stating 
Qualifications, and with nine Copies of Testimonials, must be lodged with the 
Subscriber on or before SEPTEMBER 14 next. 
E. D. JAMESON, 
Clerk, Elgin Burgh School Board. 


Elgin, August 26, 1895. 


MINING.—The Chair of Mining at the 
DURHAM COLLEGE of SCIENCE, Newcastle-upon-Tyne, is 
Vacant. The fixed Stipend of the Professor is £300, in addition to a 
Share of Fees. The Professor will be required to commence his duties 
in October, and to give his whole time to the College. Candidates are 
desired to send Applications and Testimonials to the SECRETARY, not 

later than 21. 


PRINCIPAL Wanted for 


PENZANCE 


SCIENCE SCHOOLS, qualified to teach Agriculture, Practical and 
Thecretical Chemistry, and allied Sciences. Salary £100 per annum, 
with portion of Grant. Apply, with Testimonials and Particulars of 
Qualifications, to Wm. Cotenso, Clarence Terrace, Penzance, 
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SOCIETY FOR PROMOTING CHRISTIAN KNOWLEDGE. 


THE ROMANCE OF SCIENCE. 
THE SPLASH OF A DROP. By Prof, WorTHINGTON. 


With numerous Diagrams. (New Volume). Post 8vo, cloth boards, 
1s. 6 

OUR SECRET FRIENDS AND FOES. By Percy 
FARADAY FRANKLAND, Ph.D., B.Sc. (London), F.R.S. Second 
Edition, Revised and Enlarged. Post 8vo, cloth boards, 3s. 

“It is a book which every Clergyman, every Magistrate, every Guardian: 
of the Poor, every Governor of a School ought to possess and master. 
The Guardian. ‘ 
COLOUR. By Carrain Apney, F.R.S. With numerous 

Diagrams. Post 8vo, cloth boards, 2s. 6d. : 

COAL. By Prof. R. MeLpo_a. With numerous Diagrams. 
Post 8vo, cloth boards, 2s. 6d. 

DISEASES OF PLANTS. By Prof. Marsua.i Warp. 
With numerous IIlustrations. Post 8vo, cloth boards, 2s. 6d. 

TIME AND TIDE: A ROMANCE OF THE MOON. 
Second Edition, Revised. By Sir ROBERT S. BALL, LL.D., F.R.S., 
Royal Astronomer of Ireland. Illustrated. Post 8vo, cloth boards, 
2s. 6d. 


THE STORY OF A TINDER-BOX. By the late | 


CHARLES MEYMOTT TIDY, M.B.M.S., F.C.S. With numerous 
Illustrations. Post 8vo, cloth boards, 2s. 

THE BIRTH AND GROWTH OF WORLDS. A 
Lecture by Prof. GREEN, M.A., F.R.S. Post 8vo, cloth boards, 1s. | 

SOAP BUBBLES AND THE FORCES WHICH 
MOULD THEM. Being a Course of Three Lectures delivered at the 
London Institution, in December 1889 and January 1890, before a 
Juvenile Audience. By C. V BOYS, A.R.S.M., F.R.S. With 
numerous Diagrams. Post 8vo, cloth boards, 2s. 6d. 

SPINNING TOPS. The Operatives’ Lecture of the British 
Association Meeting at Leeds, September 1890. By Prof. J. PERRY, 
M.E., D.Se., F.R.S. With’ numerous Diagrams. Post 8vo, cloth 
boards, 2s. 6a. 

THE MAKING OF FLOWERS. By the Rev. Prof. 
GEORGE HENSLOW, M.A., F.L.S., F.G.S. With several Illustra- 


tions. Post 8vo, cloth boards, 2s. 6d. 
MANUALS OF ELEMENTARY, 
SCIENCE. 

Foolscap 8vo, 128 pp., with Illustrations, limp cloth, 1s. each. 
PHYSIOLOGY. By Prof. MacatistER. (New Volume.) 
GEOLOGY. By the Rev. T. G. Bonney, M.A., F.G.S. 
CHEMISTRY. By A.sert J. BerNays, Ph.D., F.C.S. 
ASTRONOMY. By W. HI. Curistir, M.A., the Royal 

Observatory, Greenwich. 
BOTANY. By the late Prof. Ropert BENTLEY. 
ZOOLOGY. By ALrrep Newron, M.A., F.R.S., Professor 


of Zoology in the University of Cambridge. (A New and Revised 
Edition.) 


MATTER AND MOTION. By the late J. CLerk 
MAXWELL, M.A. 

SPECTROSCOPE (THE) AND ITS WORK. Biy the 
late RICHARD A. PROCTOR. 

CRYSTALLOGRAPHY. By Ienry Gurney, 
M.A., Clare College, Cambridge. 

ELECTRICITY. By the late Prof. FLEEMING JENKIN. 


THE DAWN OF CIVILIZATION (EGYPT AND 
CHALDAA). By Prof. MASPERO. Edited by the Rev. Prof. 
Sayce. Translated by M. L. McCiure. With Map and over 470 
Illustrations. Demy 4to (approximately), cloth boards, 24s. 


(This, it may be safely said, is the most important a which has 
appeared in this country on the early history of Egypt and Chaldza. 
The results of recent archaological research in the valleys of the Nile 
and Euphrates have been marshalled in historical perspective in this 
magnum opus of one of the greatest authorities of our time. It covers 
the history of Egypt down to the XIV. Dynasty, and that of Chaldaa 
during the First Empire, and although the points of connection with 
Bible history are not chronological, they are essentially illustrative of 
the Sacred narrative. Professor Sayce adds a Preface. | 


LONDON : NORTHUMBERLAND AVENUE, 
BRIGHTON : 129, 


ANCIENT HISTORY FROM THE 
MONUMENTS. 


This Series of Books is chiefly intended to illustrate the Sacred Scriptures, 
by the results of recent Monumental Researches in the East 


Fcap. 8vo, cloth boards, 2s. each. 


BABYLONIA (THE HISTORY OF). By the late 
GEORGE SMITH. Edited by the Rev. Prof. Savce. New Edition, 
Revised. [Ready shortly, 

ASSYRIA, FROM THE EARLIEST TIMES To 
THE FALL OF NINEVEH. By the late GEORGE SMITH, of 
the British Museum. 

SINAI, FROM THE FOURTH EGYPTIAN Dy. 
NASTY TO THE PRESENT DAY. By the late HENRY §. 
PALMER. A new Edition, revised throughout by the Rev. Prof, 
Sayce. With Map. 

PERSIA, FROM THE EARLIEST PERIOD TO 
THE ARAB CONQUEST. By the late W. S. W. VAUX. M.A. 


THE DAWN OF EUROPEAN 
LITERATURE. 


THE GREEK EPIC. By Prof. G. C. W. MARR, M.A. 
With Map. Fcap. 8vo, cloth beards, 3s. Library Edition for School 
Prizes, &c. Crown 8vo, on hand-made paper, top edges gilt, buckram 
boards, 5s. ; calf, 7s. 6¢. (New Volume.) 

FRENCH LITERATURE. By the late GUSTAVE 
MASSON, B.A, Assistant Master and Librarian of Harrow School. 
Fcap. 8vo, cloth boards, 2s. 6d. 

ANGLO-SAXON LITERATURE. By the Rev. Prof. 
EARLE. Fcap. 8vo, cloth boards, 2s. 6d. 

SLAVONIC LITERATURE. By W. R. MORFILL, 
M.A. Fcap. 8vo, cloth boards, 2s. 6d. 

“* His book will supply an admirable introduction to a systematic study of 

Slavonic literature.”"—Scotsman. 

*,* Others in preparation. 


GOSSE’S EVENINGS AT THE MICROSCOPE, 
A New Edition, Revised by Prof. F. JEFFREY BELL. Crown 8vo 
cloth boards. 

SIMPLE METHODS FOR DETECTING FOOD 
ADULTERATION. With Diagrams. By J. A. BOWER. Crown 
8vo, cloth boards, 2s. 

SIMPLE EXPERIMENTS FOR SCIENCE TEACH- 
ING. With numerous Diagrams, including 200 Experiments fully 
illustrating the Elementary Physics =~ Chemistry Division in the 
Evening School Continuation Code. By J. A. BOWER. Crown 8vo, 
clothjboards, 2s. 6d. 

HOW TO MAKE COMMON THINGS FOR BOYS. 
By JOHN A. BOWER, Author of ‘ Science Applied to Work,” &c. 
Copiously illustrated. Crown 8vo, cloth boards, 3s. 6d. 

EDIBLE and POISONOUS MUSHROOMS. What 
to Eat and What to Avoid. By M. C. COOKE, M.A., LL.D. 
With Eighteen Coloured Plates illustrating Forty-eight Species. 
Crown 8vo, cloth boards, 3s. 6d. 

ROMANCE OF LOW LIFE AMONGST PLANTS: 
Facts and Phenomena of Crytogamic Vegetation. By M. C. COOKE, 
M.A., LL.D., A.L.S. With numerous Woodcuts. Cloth boards, 4s. 

BIRDS, A CHAPTER ON. RARE BRITISH 
VISITORS. By R. BOWDLER SHARPE, LL.D., F.L.S., &c. 
(Zoological Department, British Museum). With Eighteen beautifully 
Coloured Plates. Crown 8vo, cloth boards, 3s. 6d. 

CHINA. By Prof. R. K. J. DOUGLAS. With Map. New 
and Revised Edition. Crown 8vo, cloth boards, 5s. 

‘A concise, unbiassed, and remarkably readable account of China, com 
piled for the benefit of readers of every degree.” —Saturday Review. 
RUSSIA: PAST AND PRESENT. Adapted from the 

German of LaNkENAU and OgLNrrz. By Mrs. CHESTER. With 

Map and several Woodcuts. Post 8vo, cloth boards, 5s. 

STAR ATLAS. Gives all the Stars from 1 to 6°5 magnitude 
between the North Pole and 34 South Declination, and all Nebules and 
Star Clusters which are visible in telescopes of moderate powers. Trans- 
lated and adapted from the German of Dr. Kein, by the Rev. E. 
McCLURE, M.A. New Edition, brought up to date. “Imp. 4to, with 
18 Charts and 80 pages Illustrative Letterpress. Cloth boards, 7s. 6d. 

*.* It was by this Atlas that Dr. ANDERSON discovered the new star in 
Auriga 
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CENTURY SCIENCE SERIES. 


EDITED BY 


SIR HENRY ROSCOE, 


D.C.L., F.R.S. 


JUSTUS VON LIEBIG: 
HIS LIFE AND WORK. 
By W. A. SHENSTONE, Lecturer on Chemistry in Clifton 
College. 35. 6d. 


THE HERSCHELS AND MODERN: 
ASTRONOMY. 


By AGNES M. CLERKE, Author of ‘* A Popular a oa of | 
Astronomy during the Nineteenth Century,” &c. . 6d. 
‘“The work is at once excellent in itself, 
full of personal interest and scientific in- 
struction, and worthy of its place in a 
series already illustrated by Sir Henry 


Roscoe’s fine monograph on Dalton and. 


Mr. Clements Markham’s excellent appre- 
ciation of Rennell.”’— 7%e Zzmes. 


JOHN DALTON 
AND THE 
RISE OF MODERN CHEMISTRY. 
By Sin HENRY E. ROSCOF, F.R.S. 3s. 6:2. 

‘* At once a biography and a chapter in 
the history of modern science. Sir Henry 
Roscoe has drawn a vivid portrait of a very 
remarkable personality, and has devoted 
his rare powers of scientific exposition to a 
very instructive appreciation of Dalton’s 
piace in the history of science.””— 7/e 7 


MAJOR RENNELL, F.BS., 


AND THE 


RISE OF ENGLISH GEOGRAPHY. 


By CLEMENTS R. MARKHAM, C.B., F.R.S., 
President of the Royal Geographical Society. 35. 62. 


“Written with great literary skill and 


profound geographical knowledge.’’—7//c 


Times. 

*‘It would be unfair to pick the plums 
out of a work which we could have wished 
twice as long, and in its literary skill and 
mechanical get-up is as creditable to the 
distinguished President of the Royal Geo- 
graphical Society as to the publishers of 
the latest ‘ Series.’ ”— Daily Chronicle. 


R Shortly. 


CHARLES LYELL AND MODERN 
GEOLOGY. 


By Rey. Proressor T. G. BONNEY, F.R.S. 35. 6: 


CASSELL & COMPANY, LIMITED, 
LUDGATE HILL, LONDON; PARIS & MELBOURNE. 
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| 
Reissue of STANFORD'S COMPENDIUM OF GEO- 
GRAPHY AND TRAVEL. Revised and in great part 
rewritten. With New Illustrations and Maps. 12 
Volumes. Large Crown 8yo. Cloth. Price 15s. each. 


| AUSTRALASIA.—Vol. I. AUSTRALIA 
H AND NEW ZEALAND. By ALFRED RUSSEL WALLACE, 
LL.D., D.C.L., F.R.S. With numerous Maps and Illustrations. 15s. 


‘ So largely has this volume been modified and augmented, that it may be 
looked upon asa new work. Nearly twice the space is bestowed on the 
Australian Colonies than in the former edition, and numerous characteristic 
illustrations are introduced with happy effect.” — Geographical Journal, 


_AUSTRALASIA.—Vol. Il. MALAYSIA 
| AND THE PACIFIC ARCHIPELAGOES. By F. H. H. GUIL 
| LEMARD, M.D., Author of *‘ The Cruise of the Marchesa.” With 
| numerous Maps and Illustrations. Cloth, 15s. 
** Dr. Guillemard’s volume is certainly the most interesting and accurate 
account extant on the tropical portion of the Eastern Archipelago.” —Nature, 


_AFRICA.—-Vol. I. NORTH AFRICA. By 
A H. KEANE, F.R.G.S., Author of “‘ Asia” in same Series, ‘‘ Eastern 
| Geography,” &c. With 9 M: aps and 77 Illustrations. Cloth. 159s. 
| “The preparation of the book must have involved immense and original 
| labour, for the volume in the former series by the late Keith Johnston has 
been entirely superseded... Mr. Keane is to be complimented on the mannet 
in which he has discharged his task.” —Glasgow //erald. 


Ready shortly. 


AFRICA.—Vol. Il. SOUTH AFRICA. By 


A. H. KEANE, F.R.G.S. With numerous Maps and Illustrations. 


Cloth. 155. 
Ln active preparation. 
_ASIA.—Vol. I. NORTHERN and EAST- 


ERN ASIA. By A. H. KEANE, F.R.G.S 


_ASIA.— Vol. II. SOUTHERN and WEST- 
ERN ASIA. By A. H. KEANE, F.R.G.S. 
LONDON: EDWARD STANFORD, 
26 AND 27 CockspuR STREET, CHARING Cross, S.W. 
GEOGRAPHER TO Her MAJESTY THE QUEEN. 
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bee ae 1AN, M.A., Demonstrator of Botany in the University of Cam 


| THE "ZOOLOG ICAL POSITION OF bog TRILOBITES. By H. M. 


BerNnarp, M.A. Cantab., F.L.S., F.Z 
SOME ASOMATIC C HANG ES iN. IMESTONES. By 
Ha M.A., Fellow of St. John’s College, C —_ ridge. 
— DECOMPOSITION PRODUCTS OF PROTEIDS. By T 
Gricor Bropir, M.D., Lecturer on Physiology, St. Thomas's Hospital 
APPENDICES : 
I. NOTICES OF BOOKS. 
Il. CHEMICAL LITERATURE FOR JULY, 1895. 

Price HALF-A-CROWN, Subscription Price, 25s. per Annum, Post Free. 
Vors. I., II. and III., in Handsome Cloth Boards, each containing 
over 500 pp., Now Ready. Price 15s. each. 
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SCIENTIFIC PROCEEDINGS of the DUBLIN SOCIETY 
Vol. VIIT. (N.S.), Part IV., No. 45 
THE KINETIC THEORY OF GAS REGARDED AS ILLUS- 


TRATING NATURE. By GEORGE JOHNSTONE STONEY, 
M.A, D.Sc., F.R.S., Vice-President, Roy: al Dublin Society. 
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WILLIAMS & NORGATE, London, Edinburgh, and Oxford 
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COLUMBIA UNIVERSITY BIOLOGICAL SERIES. 
EDITED BY 
HENRY FAIRFIELD OSBORN, 
Da Costa Professor of Biology in Columbia College. 


I. AMPHIOXUS AND THE ANCES- 
TRY OF THE VERTEBRATES. By ARTHUR 
WILLEY, B.Sc., Tutor in Biology, Columbia College ; 
Balfour Student of the University of Cambridge. 
Preface by HENRY FAIRFIELD OsBORN. 8vo. 
net. 


1os. 6d. 


Nature.—** A consecutive history of the more recent observa- 
lions was, therefore, greatly needed by those whose opportunities 
did not permi; them to follow out the matter for themselves, and 
who will welcome a book written in an extremely lucid style by 
a naturalist who can speak with authority on the subject.” 


Speaker. Mr. Willey’s monograph deals with a problem 
vf special interest in relation to the theory of evolution, and is 
an excellent piece of work.” 


Nation (New York). —‘*‘ Clear and comprehensive in descrip- 
tions, well illustrated, and cautious in conclusions, the book 
forms an excellent monograph for the student.” 
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Il. FROM THE GREEKS TO DAR-_ 


WIN. An Outline of the Development of the Evolution 
Idea. By HENRY FAIRFIELD OSBORN, Sc.D., 
Da Costa Professor of Biology in Columbia College, Curator 
in the American Museum of Natural History. S8vo. 9s. 
net. 


Nature.— Prof. Osborn’s work will be welcomed by all who 
take an intelligent interest in evolution. . . . It may safely be 
predicted that the book will be widely read and greatly 
appreciated,” 


Nation (New York).—** The book is a valuable contribution. 


- + + The author has been more impartial than any of those 


who have, in part, anticipated him in the same line of work.” 


Ill. FISHES, LIVING AND FOSSIL. 
An Outline of their Forms and Probable Relationships. 
By BASHFORD DEAN, Ph.D., Instructor in Biology, 
Columbia College, New York City. 8vo. 

(/mmediatelv. 


IV. THE CELLIN DEVELOPMENT 
AND INHERITANCE. By EDMUND B. WILSON, 
D., [Zu preparation. 


SOCIAL EVOLUTION. By Benjamin 


KIDD. Fourteenth Thousand. Cr. 8vo. 55. net. 


THE EVOLUTION OF INDUSTRY. 


By HENRY DYER, C.E., M.A., D.Sc. S8vo. 10s. net. 


MACMILLAN AND CO., LONDON. 


clix 


R 
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EVOLUTION AND MAN'S PLACE 
IN NATURE. By HENRY CALDERWOOD, LL.D., 
Professor of Moral Philosophy, University of Edinburgh. 
Crown 8vo. 7s. 6d. 


THE RELATIONS OF MIND AND 


BRAIN. By Prof. H. CALDERWOOD,  LL.D., 
Third Edition. 8vo. 8s. 


MATERIALS FOR THE STUDY 
OF VARIATION, Treated with Especial Regard to 
Discontinuity in the Origin of Species. By WILLIAM 
BATESON, M.A., F.R.S., Fellow of St. John’s College, 
Cambridge. 8vo. 2is. net. 


A THEORY OF DEVELOPMENT 
AND HEREDITY. By HENRY B. ORR, Ph.D., Pro- 
fessor at the Tulane University of Louisiana. Crown 8vo. 
6s. net. 


ORGANIC EVOLUTION AS THE 
RESULT OF THE INHERITANCE OF ACQUIRED 
CHARACTERS ACCORDING TO THE LAWS OF 
ORGANIC GROWTH. By Dr. G. H. THEODOK 
EIMER, Professor of Zoology and Comparative Anatomy 
in Tiibingen. Translated by J. T. CUNNINGHAM, 
M.A., F.R.S.E., late Fellow of University College, 
Oxford. 8vo. 12s. 6d. 


By T. H. HUXLEY, F.R.S. 


METHOD AND RESULTS. Globe 


Svo. 55. 


DARWINIANA. Globe 8vo. 5s. 


MAN'S PLACE IN NATURE; and 


other Anthropological Essays. Giobe 8vo. 5s. 


CHARLES DARWIN. Memorial 
Notices reprinted from Nature. By THOMAS II, 
HUXLEY, F.R.S.; G. J. ROMANES, F.R.S.; Sir 
ARCHIBALD GEIKIE, F.R.S.; and W. T., DYER, 
F.R.S. Crown 8vo. 2s. 6d. [Nature Series, 


THE SCIENTIFIC EVIDENCES 
OF ORGANIC EVOLUTION. By GEORGE J. 
ROMANES, M.A., LL.D., F.R.S. Crown 8vo. 2s. 6d. 

[Nature Series. 


EXPERIMENTAL EVOLUTION. 


Lectures delivered in the ‘Summer School of Science and 
Art,” in Edinburgh, August 1891. By HENRY DE 
VARIGNY, D.Sc., Assistant in the Museum d'Histoire 
Naturelle, Member of the Société de Biologie. Crown 
8vo. 55. Nature Series. 
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THE GLASGOW AND WEST OF 
SCOTLAND TECHNICAL COLLEGE. 


The Diploma of the College is granted in the following Departments of 
Engineering and other branches of Applied and General Sciences :— 


CIVIL ENGINEERING. 
MECHANICAL ENGINEERING. 
NAVAL ARCHITECTURE. 
ELECTRICAL 
ARCHITECTUR 

CHEMICAL ENGINEERING. 
METALLUR 

MINING ENGINEERING. 
AGRICULTURE. 

CHEMISTRY 

MATHEMATICS AND PHYSICS. 


Special Courses of Study extending over three Academical years have 
veen arranged in each of the above Departments. Average Fee per Session, 

14 145. 

Students may enrol in any of the separate Courses of Lectures or in any 
of the Laboratories, provided they are qualified to take advantage of the 
instruction given. 

The Laboratories for Practical Instruction in Physics, Chemistry, 
Tectnical Chemistry, Metallurgy, and Electrical Engineering, and the 


Engineering Workshop, are liberally equipped with the most approved | 


Apparatus. 
Session 1895-96 commences on TUESDAY OCTOBER 1. 
Examination begins on TUESDAY, SEPTEMBER 24. 
For Calendar (price 1s. 44¢. by Post), containing detailed Syllabuses of 
each Course, particulars of Fees, Scholarships, &c., apply to 
JOHN YOUNG, B.Sc., Secretary. 
38 Bath Street. 
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ARNOLD, K.C.LE., 

Three Entrance will be offered for competition in September, 
viz. :—One of £150 and one of £60, in Chemistry and Physics, with either 
Physiology, Botany, or Zoology, for first year’s Students ; one of £50 in 
Anatomy, Physiology, and Chemistry for third year’s Students. 

Scholarships and money prizes of the value of £300 are awarded at the 
Sessional Examinations, as well as several medals. 


Special Classes are held throughout the year for the Preliminary Scientific 


and Intermediate M.B. Examinations of the University of London. 

All Hospital Appointments are open to Students without charge. 

The School Buildings and the Hospital can be seen on application to the 
Medical Secretary. 

The Fees may be paid in one sum or by instalments. Entries may be 
made separately to Lectures or to Hospital Practice, and Special Arrange- 
ments are made for Students entering in their second or subsequent years ; 
also for Dental Students and for Qualified Practitioners. 

A Register of approved Lodgings is kept by the Medical Secretary, who 
also has a L ist of Local Medical Practitioners, Clergymen, and others who 
receive Students into their houses. 


For Prospectuses and all particulars apply to Mr. RENDLE, the Medical | 


Secretary. 
M AKINS, Dean, 


The WINTER SESSION will begin on TUESDAY, OCTOBER 1. 
Entrance Scholarships of the combined value of £380 are awarded annually, 
and numerous Prizes and Medals are open for Competition by Students of 
the School. 

The number of Patients treated in the Wards during last year was 5908. 

All Hospital Appointments are open to Students without charge, and the 
holders of Resident Appointments are provided with board and lodging. 

The College accommodates 60 Students, under the supervision of a 
Resident Warden. 

The Dental School provides the full Curriculum required for the L.D.S. 
England. 

The Clubs Union Athletic Ground is easily accessible. 

A Handbook of Information for those about to enter the Medical Pro- 
fession will be forwarded on application. 

For the Prospectus of the School, containing full particulars as to Fees, 
Course of Study advised, Regulations of the College, &c., apply, personally 
or by letter, to the DEAN, Gay’ s waeapianh, London Bridge, S.E. 


ST. BARTHOLOMEW’S HOSPITAL | 
AND COLLEGE. 
PRELIMINARY SCIENTIFIC CLASS. 


Systematic Courses of Lectures and Laboratory Work in the subjects of 
the Preliminary Scientific and Intermediate B.Sc. Examinations of the 
eae of London will commence on October 1, and continue till July, 
18 

"ee for the whole Course £21, or £18 18s. to Students of the Hospital, 
or £5 5s. each for single subjects. 

There is a Special Class for the January Examination. 

For further particulars apply to the Warden of the College, St. Bartholo- 
mew’s Hospital, London, 

A Handbook forwarded on application. 
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| will begin on THURSDAY, OCTOBER 


KING’S COLLEGE, LONDON, 


STUDENTS in ARTS and SCIENCE, ENGINEERING and AP 
PLIED SCIENCES, MEDICINE, and other Branches of Educ ation, will 
be ADMITTED for the NEXT TERM on TU ESDAY, October 1 next, 

Students are classed on entrance according to their proficiency, and ter. 
minal reports of the progress and conduct of Matriculated Students are sent 
to their parents and guardians. There are Entrance Scholarships and 
Exhibitions. 

Students who are desirous of studying any particular subject or subjects, 
without attending the complete Courses of the various Faculties, can be 
admitted as non-matriculated Students on payment of the separate fees for 
such classes as they select. 

The College has an entrance both from the Strand and from the Thames 
Embankment, close to the Temple Staticn. 

For Prospectuses and all information, apply to the SECRETARY, 
College, London, W.C. 


BEDFORD COLLEGE (LONDON) 
FOR WOMEN, 
8 and 9 YORK PLACE, BAKER STREET, W. 
PrincipaL: Miss EMILY PENROSE. 


The SESSION will begin on THURSDAY, OCTOBER 3. The 
Inaugural Lecture will be delivered by Prof. HERKoMER, R.A., on “ Ant 
Tuition,” on Thursday, October 3, at 4 30 p.m. 


LUCY J. RUSSELL, 


King’s 


Honorary Secretary. 


BEDFORD COLLEGE (LONDON) 
FOR WOMEN, 
8 and 9 YORK PLACE, BAKER STREET, W 
Principal, Miss EMILY PENROSE. 
HYGIENE AND PUBLIC HEALTH. 


The Course of Instruction, Practical and Theoretical, in the above subjects, 
3. Further information on 


application. 


LUCY J. RUSSELL, Honorary Secretary. 
VICTORIA UNIVERSITY. 
THE YORKSHIRE COLLEGE, LEEDS. 


The 22nd Session of the Department of Science, Technology, and Arts 
will begin on October 7, and the 65th Session of the School of Medicine on 
October 1, 1895. 

he Classes prepare for the following Professions: Chemistry, Civil, 
Mechanical, Electrical, and Sanitary Engineering, Coal Mining, Textile 
Industries, Dyeing, Leather Manufacture, Agriculture, School Teaching, 
Medicine, and Surgery. University Degrees are also conferred in the 
faculties of Arts, Science, Medicine, and Surgery. 

Lyddon Hall has been established for Students’ residence. 

Prospectus of any of the above may be had from the REGISTRAR. 


THE YORKSHIRE COLLEGE, LEEDS. 


DEPARTMENT OF CIVIL, MECHANICAL, AND ELECTRICAL 
ENGINEERING. 
The next Session will begin on TUESDAY, OCTOBER 8, 1895. 
Applications for Admission will be received up to Tuesday, October : 
The number of Students in the Engineering Department is limited to 60. A 
Preliminary Examination must be taken on entrance by those who have not 
recently passed some other approved examinations. The Courses comprise 
Lectures, Instruction in Machine and Geometrical Drawing, and Experi: 
mental Work in the Engineering Laboratories. 


Prospectus may be obtained from the ReGisTRak of the Yorkshire College, 
Leeds. 


THE DURHAM COLLEGE OF 
SCIENCE, 
NEWCASTLE-U PON-TYNE. 

The College fcrms part of the University of Durham, and the University 
Degrees in Science and Letters are open to Students of both sexes. 

In addition to the Departments of Mathematics and Natural Science, 
complete Courses are provided in Agriculture, Engineering, Naval Archi- 
tecture, Mining, Literature, History, Ancient and Modern Languages, Fine 
Art, &c. 

Residential Hostels for Men and for Women Students are attached to the 
College. 

The Twenty-fifth Session begins September 23, 1895. 

Full particulars of the University Curricula in Science and Letters will be 
found in the Calendar (price 1s.). Prospectus on application to the 
SECRETARY. 


‘THE GOLDSMITHS’ 


NEW CROSS, 


S’ INSTITUTE, 
S.E. 


ORGANIC CHEMISTRY LECTURES. 


Courses of Lectures on Advanced Organic Chemistry, such as is required 
for Degree Examinations in Science, are Friday evenings, com 
mencing in October, by Mr. A. G. BLOXAM, F.I.C. 


Particulars upon application to the Secretary, as saber e. 
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UNIVERSITY COLLEGE OF SOUTH 
WALES AND MONMOUTHSHIRE. 


The Thirteenth Session will begin on Monday, October 7, 1895. ; 

The College Prospectus, containing a detailed account of the Classes in the 
Faculties of Arts and Science, in the Department of Engineering, and in the 
Department for the Training of Teachers in Elementary and Secondar: 
Schools, Special Prospectuses of the School of Mining, the Medical School, 
and the Training School of Cookery, and the Domestic Arts, together. with 

ticulars of Scholarships and Exhibitions to be offered for Competition in 
Feptember, may be obtained on application to the REGISTRAR. 
ABERDARE HALL. 
This Hall of Residence for hag = an is under the superintendence 
Miss Hurtpatt (Somerville Hall, Oxford). 
ners . A. JENKINS, B.A., 


egistrar and Secretary. 


UNDER THE DIRECTION OF THE TRUSTEES OF THE 
BRITISH MUSEUM. 

A Course of Twelve Lectures on ‘‘ THE GEOLOGICAL HISTORY 
OF MAN” will be delivered by J. G. GARSON, M.D., V.P. Anthrop. 
Inst., in the Lecture Theatre of the South Kensington Museum (by per- 
mission of the Lords of the Committee of Council on Education), on Mon- 
days, Wednesdays, and Fridays, at 5 p.M., beginning Friday, October 4, 
and ending Wednesday, October 30. Each Lecture will be illustrated by 
means of Lantern Slides and Lime Light. Admission to the Course Free. 

By Order of the Trustees, 
W. H. FLOWER, Director. 

British Museum (Natural History), Cromwell Road, London, S.W. 


UNIVERSITY COLLEGE OF NORTH 


WALES, BANGOR. 
ELECTRICAL ENGINEERING. 

Prof. A. GRAY will begin, in OCTOBER next, a Systematic COURSE 
of INSTRUCTION in Electrical Measurement and Practical Electricity. 
The Physical Laboratory is fully equipped with a Compound Steam Engine, 
Dynamos, Transformer, Secondary Battery, and the most approved modern 
Measuring Instruments for all Branches of Electrical Engineering. Labora- 
tory Feesat the rate of £1 1s. per Term for six hours per week. Composition 
Fee for all College Lectures for the Session, £10. 

Applications for Calendar, Prospectus, and general information to be 
made to 

J. E. LLOYD, M.A., Secretary and Registrar. 


UNIVERSITY OF GLASGOW. 
DEPARTMENTS OF ENGINEERING AND NAVAL 
ARCHITECTURE. 

Professor ARCHIBALD BARR, D.Sc., M. Inst. CE. 
Professor J. HARVARD BILES, M.I.N.A. 

Prospectuses of the Courses, with regulations for the degrees of B.Sc. and 
D.Sc. in Engineering and Naval Architecture, and List of Bursaries, may 
be had on application to 
ASSISTANT CLERK, The University. 

UNIVERSITY COLLEGE, LONDON. 

E LECTURES ON ZOOLOGY. 

_ The General Course of Lectures on Zoology, by Prof. W. F. R. WELDON 
F.R.S., commences on Thursday, Octcber 3, at 1 p.m. The instruction in 
Zoology is arranged to suit the requirements of Students reading for any of 
the Examinations of London University. For Syllabus apply to 


J. M. HORSBURGH, M.A., Secretary. 
WANTED, immediately.—An ASSISTANT 


DEMONSTRATOR in the Department of Electrical Engineering at 

the City and Guilds Technical College, Finsbury. One having ex- 

perience of Alternate-Current Work preferred. Salary to commence at 

£80 per annum. Apply to the Principat, City and Guilds Technical 

College, Finsbury. 

“ JOHN WATNEY, Honorary Secretary. 
_City and Guilds of London Institute. 


GRAVESEND MUNICIPAL. 
TECHNICAL SCHOOL. 


WANTED, immediately, a competent TEACHER to take Mechanics 
(Theoretical and Applied), Machine Construction and Steam. Six hours 
per week on two evenings until the Examinations in May. 

Applications, stating qualifications, age, and salary required, accompanied 
by copies only of testimonials, to be sent to me at once. 


GEO. W. COBHAM, Hon. Sec. 


THE ELECTRICAL 
GENERAL ENGINEERING COLLEGE, 


AND 
; SCHOOL OF SCIENCE. 
PENYWERN HOUSE, 2 and 4, PENYWERN ROAD, 
EARL’S COURT, S.W. 
Principac—G. W. pe TUNZELMANN, B.Sc., M.I.E E. 
Senior-INstructor—C. CAPITO, M.I.E.E., M.I.M E. 
Laboratories, Dynamo Room, Steam Engine, Engineering Workshop 
with Machine Tools, Pattern Shop, &c. 
Mi he College provides a Training for Electrical, Mechanical, Civil, and 
a Engineers, for Science Students in Mathematics, Physics, Chem- 
poet Biology, Geology, and Mineralogy, and Preliminary Training for 
Students entering Cooper's Hill and the Central Institution. 


CITY OF WORCESTER. 

The Victoria Institute Committee of the Corporation of the City ot 
Worcester invite Applications for the Post of ASSISTANT SCIENCE 
MASTER, ata Salary of 4100 per annum. 

The person appointed will be expected to teach Botany, Geology, Physio- 
logy, and Physiography, in connection with the Science and Art Department, 
and to assist in the Laboratories. 

Applications, stating age, qualifications, experience, &c., together with 
copies of three testimonials of recent date, should be sent not later than 
September 26, addressed to Mr. THos. DuckworTu, the Secretary, Victoria 
Institute, Worcester. 


AUGUST 4g, 1806. 


The ORIENT STEAM NAVIGATION COMPANY, Ltd., propose to 
send one of their Steamships of zbout 4000 tons gross register and 3000 H.P. 
to Vadsé in the Varanger Fiord, Lapland (about 30° E. Long.), to enable 
observation to be made of the above Eclipse. 

Itinerary :—Leave London July 21, visit Odde, Bergen, Naes, Molde, 
Trondhjem, Hammerfest, North Cape ; arrive Vadsé August 3; leave Vadsé 
roth ; arrive London August 17. 

Passage money, 40 guineas. 


Preliminary Deposit on Booking, £5. Early application is desirable. 


{F. GREEN & CO. Head Offices, 
Managers, Fenchurch Avenue, 
\ANDERSON, ANDERSON, & CO. London. 


For further Particulars apply to the latter Firm, 5 Fenchurch Avenue, 
E.C., or to the West-End Branch Office, 16 Cockspur Street, S.W. 


_ FREDK. JACKSON& Co. 


(Late MOTTERSHEAD & CO.), 


CROSS STREET, MANCHESTER 


Goods Entrance: 10 Half-Moon Street, 


LABORATORY FURNISHERS, 


Importers, Manufacturers, and Dealers in 


CHEMICAL AND PHYSICAL 
APPARATUS 
Of every Description. 
Fine Chemicals, Volumetric Solutions, 
Plain and Stoppered Bottles, 


AND EVERY LABORATORY REQUIREMENT. 


Illustrated Catalogue of Apparatus, with Price List 
of Chemicals, free on application. 


Telegraphic Address—‘‘ AppaRATUS, MANCHESTER.” 
Telephone Number—2038. 


LANTERN SLIDES. 
G.W. WILSON & CO., 


LIMITED, 


Have just published a Special List of 


750 CEOLOCICAL SLIDES FROM NATURE, 


and other Educational Subjects. 


Apparatus for estimation of sulphur in spent oxide. 


{ 


Sent post free on receipt of Address. 


2, ST. SWITHIN STREET, ABERDEEN. 


STANLEY fas 
Mathematical Instrument Manufacturer to H.M. Government, Council 
of India, Science and Art Department, meg &c. 
Mathematical, Drawing, and Surveying Instruments 
of every description : 
Of the Highest Quality and Finish, at most Moderate Prices. 
Illustrated Price List Post Free. 

W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only Gop 
MEDAL in the International Inventions Exhibition 1885 for Mathematical 
Work. Silver Medal, Architects’ Exhibition. 1886. 


Address :—-GREAT TURNSTILE, HOLBORN, LONDON, W.C. 
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WHITTAKER’S BOOKS. 


Fourth Edition, mostly Re-written, 455 S Pp. 
ELECTRIC TRANSMISSION o f 


ENERGY, and its Transformation, Subdivision, pi Distribution. i | 
Practical Handbook. By GISBERT KAPP, c. E., Member of the 
Institution of Civil Engineers, Member of the Institution of E lectrical | 
Engineers. With 166 Illustrations. Crown 8vo, ros. 6d. 

‘* This book is one which must of necessity be found in the hands of every 
one who desires to become acquainted with the best and latest information | 
on the subject.”"—Electrical Engineer. 

‘* This book is an excellent one in every way, and will, we imagine, long | 
be regarded as the standard treatise on the electrical transmission of energy. 


— Mechanical World. 
THE DYNAMO; its its Theory, Design, and 


Manufacture. With 190 min. mostly from Original Drawings. | 
By C. C. HAWKINS, M.A., A.LE.E., and F. WALLIS, A.I.E.E. 
530 Pages. ros. 6d. 
** 4 work of no mean ability. One valuable feature throughout the book 
is the excellence and number of the illustrations.” —£lectrical Enginee? 
** We welcome this book as a thoroughly trustworthy and oats ork.” — 
Electrician. 
Crown 8vo. 15. 


A MANUAL of TELEPHONY. By W.H. 


PREECE, C.B., F.R.S., President of the Institution of Electrical 
Engineers, = ineer- in-Chief and Electrician at the General Post Office, 
and A. J. STUBBS, Technical Officer, General Post Office, A.I.E.E. 
With upwards of 300 Illustrations, mostly from Original Drawings. 
Appendix, Tables, oa a Full Index. 

most complete epitome of present-day telephonic practice. — 
Electrical Engineer. 

Engineers, A.1.C. M.A 


ELECTRIC. “LIGHT “IN STALLATION S. 


Seventh Edition. Thoroughly Revised and Enlarged. 


| 
| 


| 


1.—ACCUMULATORS. With 33 Illustrations. 5s. 
** & capital practical handbook.” — Mechanical World. 
The best work on the subject.” —Znglish Mechanic. 
Vol. I1.—APPARATUS. With 305 Illustrations. 7s. 6d. 


‘Interspersed throughout the descriptive matter are practical observa- 
tions, suggestions, and hints from the author on the use and care of the 
various appliances. As these are based upon actual experience, they are of 
considerable Review. 

Vol. III.—APPLICATION, With 32 Illustrations. 5s. 
A valuable addition to the literature of the subject.” —-xgineer. 


London : W HITTAKER AND CO., 


LIMITED. 
St. Tibb’s 
NOW DY. 

Appendix to Descriptive List of Piece! and Physiological Instruments, 
containing many new and improved forms of Apparatus designed and manu- 
factured by the Company since = 1892, including BIFILAR PEN- 
DULUM for measuring Earth Tremors, YULE’S HARMONIC 
ANALYSER, and PLATINUM PYROMETERS for Scientific and 


Commercial purposes. 
Post Free on Application. 


MANUFACTURERS OF IMPROVED MICROTOMES AND 
ACCESSORIES FOR SECTION CUTTING. 


phs for automatically recording some of the Phenomena 
quakes, as supplied to many of the leading Observatories. 


Scientific Apparatus designed and manufactured for | 
special purposes. 
Address all communications: 
‘*Instrument Company, Ltd., Cambridge.”’ 


-PHGENIX FIRE OFFICE, 


19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
ESTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 
SecrETARIES—W. C. MACDONALD and F. B. MACDONALD. 
LOSSES PAID OVER £20,000,000. 


NO END OF WORRY SAVED BY USING 
STON E’S TIME-SAVING 
For keeping in order all SPECIALITIES 


LETTERS, PAPERS, PAMPHLETS, Music, &c. 
Sold by Stationers everywhere. Send postcard for Illustrated Catalogue to 
the manufacturers, 
HENRY STONE & SON, BANBURY. 
Special Boxes, Files, and Cabinets made to order for avariety of purposes. 


Seigmo 


free, on Application. 
The MANUFACTURE of EXPLOSIVEs, 


A Theoretical and Practical Treatise on the History, the Physical agi 
Chemical Properties, and the Manufacture of Explosives. By OSCAR 
GUTTMANN, Assoc. M.Inst.C.E., F.1.C., Member of the Societies 
Civil Engineers and Architects of Vienna and Budapest, Corresponden: 
to the Imperial Royal Geological Institution of Austria, &c. With 323 
Illustrations. In Two Volumes, Medium 8vo. Price F Uniform 
with the Specialist’s Series. 

“In these handsome volumes the author has placed on record, for the 
benefit of his professional brethren, the results of many years’ experience jg 
the manufacture of explosive substances. The author has been for. 
tunate in finding a clear field for a full and comprehensive work giving the 
details of the most modern systems of manufacture. This has been so well 
done in the volumes before us that we regret that the space at command pre- 
vents us from giving more than a brief indication of their contents,’— 
Engineer. 

“This work commends itself most strongly to # manufacturers,”— 
Chemical News. ————» 


STEEL WORKS ANALYSIS. By J. 0. 


ARNOL D, Professor of Metallurgy, Sheffield Technical School. With 
2 Illustrations and Diagrams. Crown 8vo. tos. 6d. 

“ Every thing that a steel works analyst may fairly be called upon » 
examine finds a place in this volume. Prof. Arnold has contend tan 
works analysts a decided service ice _by the publication of his work."~ 
Nature. 


HYDRAULIC MOTORS: 


2 


2s. 


Turbines and 


Pressure Engines. By G. R. BODMER, A.M. Inst.C.E. With 24 
Illustrations. Tables and Index. Second Edition, thoroughly Revise! 
and Enlarged. 14s. 


A distinct acquisition to our technical literature.” —ngincering. 
“The best text-book we have seen on a little-known subject.”—Warix 


STEA 


EAM POWER and MILL WORK, 
MODERN PRACTICE IN. With numerous Tables, Illustration, 
&e. By G. W. SUTCLIFFE, M.Inst.C.E. (Whitworth Scholar) 
Crown $vo, 215s. 

Contrents :—Heat and Fuel—Fuel and Combustion—Calorimeters— 
Storage and Manipulation of Coal—Coal Washing for the Removal of Soli 
Waste—Connection, Circulation, Evaporation, and Priming in Boilers- 
Forced Draught—Gas Firing—Use of Liquid Fuel—Analysis of Gases pn- 
duced in Combustion—Water for Use in Boilers—Boilers—Boiler Houss 
and Boiler Setting—Chimneys—Economisers—Crossheads and Connecting: 
rods—Crank &e. 


»aternoster Square. 


WILLIAMS & NORGATE 
IMPORTERS OF FOREIGN BOOKS 


An ACCOUNT of the CRUSTACEA a 
NORWAY, with Short Descriptions and Figures of all the 
Species. By G. O. SARS, Professor at the Christiania 
University. In 2 Vols. Vol. I. Amphipoda, 248 Plates 
Uncoloured, 72s. net; Coloured, £10 14s. net. 

Vol. IL. Isopoda. [Zn preparation. 


HANDBUCH der CHEMISCHEN TECH- 
NOLOGIE. Herausgegeben von Dr. DAMMER. 
§ Vols., Roy. 8vo. Vol. I., with 191 Illustrations, 24 
net ; Vol. II., with 235 Iliustrations, 20s. net. 


JAHRBUCH der ORGANISCHEN 
CHEMIE. Herausgegeben von GAETANO MINUN®. 
Jahrgang I. 1893. Mit einem Vorwort von ERNST V0 
MEYER. Roy. 8vo, 18s. net. 


GRUNDZUGE der PALAEONTOLOGE 
(PALAEOZOOLOGIE). VonKARL A. VON ZITTEL 
Professor an der Universitat zu Miinchen, Mit 2048 in & 
Text gedruckten Abbildungen. Roy. 8vo, Half Bou, 
255. net. 


| 


| 


WILLIAMS AND NORGATE, 
14 HENRIETTA ST., COVENT GARDEN, LONDON: 
20 SOUTH FREDERICK ST., EDINBURGH; 
AND 7 BROAD ST., OXFORD. 
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“Fis book will take and keep an authoritative position.” — 


Tue Times. 


ICE-BOUND ON KOLGUEV, 


A CHAPTER 


IN THE EXPLORATION OF ARCTIC EUROPE. 


TO WHICH IS ADDED A RECORD OF THE NATURAL HISTORY OF THE ISLAND, 


By AUBYN TREVOR-BATTYE, F.LS., F.ZS., &c., 


Member of the British Ornithologists Union. 


With Illustrations by J. T. NETTLESHIP and CHARLES WHYMPER, and numerous Drawings in the Text 
by the Author and by EDWARD THORNTON from Sketches and Photographs by the Author. 


Large Demy 8vo, Cloth Gilt top, One Guinea net. 


“Mr. Trevor-Battye appears to have kept a copious journal, and very 
interesting reading it is. It bears internal evidence of having been written 
on the spot by one who was well trained in habits of observation. The 
remarks on the peculiarities of the Samoyedes are valuable from their 
originality, and are an important contribution to the ethnology of Siberia in 
Europe. There is an interesting appendix on the flora of Kolguev.”— 
Henry SEEBOHM in Nature. 


‘« Even in these days of Arctic exploration the adventures of Mr. Aubyn 
Trevor-Battye on Kolguev Island stand out as something unique, and his 
record of them in the volume called ‘‘ Ice-bound on Kolguev” will be read 
with all the interest that attaches to so perilous and interesting an excursion. 
‘ Neither English geographers nor Russian authorities knew anything 
to speak of about Kolguev; it might or it might not contain Samoyed in- 
habitants, but of this nobody was certain, and all that was known was that it 
was one of the coldest and most desolate regions within the Arctic circle, 
producing nothing, and only giving a resting place, for an uncertain period, 
to various wild fowl and other Arctic birds. The book before us contains 
Mr. Trevor-Battye’s account of what he did and suffered during his strange 
summer on the island, from June 22 to September 13, 1894. with a chapter 
or two on the voyage thither, and others dealing with the difficult escape on 
the boat of a Russian trader. The story is told in a delightfully simple and 
spontaneous manner ; everything, including the excellent map of the island, is 
Mr. Battye’s own, there is no editing by anybody else, and the illustrations, 
whether the author's own sketches or the ruder work of one of his Samoyed 
triends, or Mr. Nettleship’s or Mr. Whymper's artistic recasts of the author's 
notes or photographs, are just what is wanted in order to give the reader a 
true impression of life in this impracticable island. The natural history 
notes given in the appendices deal ina sufficient and interesting manner 
with the flowers and birds taken or observed by Mr. Trevor-Battye, and we 
imagine they will add considerably to existing knowledge in both of these 
departments. . . . To observe the birds and flowers was, indeed, Mr. 
Trevor-Battye’s chief ostensible reason for determining to visit Kolguev, for 
he, like Mr. Seebohm and several others of our most modern travellers, is 
feverishly eager to solve every mystery that has till now hung over the 
breeding places of various birds which visit this country only in the winter. 
. . . « The failure of the Sa.ron gave him three months on the island instead 
of one, and naturally made his experiences of Samoyed life and Kolguev 
nature far more complete than they would otherwise have been. In both 
these ways his book will take and keep an authoritative position. He lived 
for some ten weeks the life of these people ; he visited them in their chooms, 
or huts ; he drove with them in their reindeer sledges ; and he accompanied 
them in the great “ goosing”” expedition, in which, thanks to the stupidity 
of the young geese, they provided themselves at one blow with their whole 
winter's stock of pam f . . . For this reason, and because it is a modest 
and unvarnished picture of pluck and endurance that do honour to the 
English name, his volume ought to be secure of a welcome from a very large 
number of readers." —F-xtracts from a long Review in the “ Times.” 


** A volume of somewhat unique character, presenting points of interest to 
the geographer, the naturalist, and the ethnologist, while possessing a 
special charm for the general reader. During his stay in Kolguev, Mr. 

Sattye lived in the closest intimacy with them (the Samoyedes), and he has 
utilised to the utmost the opportunity thus afforded of studying them; the 
result is a valuable contribution to our knowledge of these rude, but mild 
and inoffensive hyperboreans. No space has been left to tell the tale of Mr. 
Battye’s personal adventures : how he was landed on the island with his 
faithful attendant, the bird-stuffer Thomas Hyland, from the steam-yacht 
Saxon, chartered by Mr. Mervyn Powys ; how the Saxon was baffled by 
the floating ice in the attempt to pick him up in a month's time, as arranged 
with Mr. Powys; how his stay was consequently (and fortunately) prolonged 
for three months, so that his friends in England thought him lost somewhere 
about the North Pole; how at last he was brought away by a Russian 
trader, and safely landed (despite the baneful influence of his pilfered 
Samoyede o/vaus) near the Pechora Delta, whence he returned overland to 
‘the land where Victoria is Queen’, as he quaintly puts it. But all this is of 
common knowledge ; and it will suffice to add, in conclusion, that the book 
is well equipped in every respect, and furnished with index, maps, and some 
superb illustrations, for which thanks are duly awarded to those skilful 


artists, Mr. J. T. Nettleship, Mr. Charles Whymper, and Mr. Edward 
Thornton.”—A. H. Keane in the -{cademry. 


‘* One of the most attractive and readable of recent books of Arctic travel. 
To both the naturalist and the man who likes a thrilling book of travel it will 
be interesting, and the illustrations and the charming manner in which the 

k has been turned out leave nothing to be desired.”—Westminster 
Gazette. 

“‘A capital book, as fresh as the flowers and birds and simple people it 
describes. The book is charmingly and originally illustrated. . . . the book 
is as attractive to read as this Arctic adventure was risky and original to 
execute.” —Daily Chronicle. 


“Mr. Trevor-Battye s account, first of his search for the inhabitants, and 
then of his life with them, is most striking and most instructive ; whilst from 
the scientific points of view, his descriptions of the island, of its flowers and 
of its birds, is exceedingly valuable. . . . Some excellent illustrations com- 

lete a most remarkable volume—a volume as enjoyable for its manner as it 
1s interesting for its matter.” —Glasgow Herald. 


** Quite one of the most interesting books of recent travel. A fresh chapter 
in the exploration of Arctic Europe. The book is full of the spoil of travel 
in the shape of exact facts in botany, ornithology, geology and folk-lore.” 
Standard. 


‘* For the manner of Mr. Trevor-Battye’s telling we have little but praise. 
It is graphic, straightforward, and never dull. Assuming his accuracy, which 
we have no reason to doubt, he gives us a picture which all can realise of life 
on a barren desert in the Arctic circle, with its wild sleigh rides behind rein- 
deer, its semi-idolatrous worship, its reeking hut-interiors, shared by whole 
families, and by fierce wolf-like dogs.” —Padl Gasette. 


** A book of which it is no exaggeration to say it does not contain a dull 
page from cover to cover.” —Graphic. 


“‘A thoroughly interesting and carefully-written book, which must 
necessarily become an authority in one department of Arctic exploration.” — 
St. James's Gazette. 


“* Although Kolguev is but a small island, the account which the author 
gives of his travels is highly entertaining. It is, however, to the naturalist, 
botanist, and anthropologist that this book will be most interesting. Some- 
thing is, of course, known of the Samoyedes, as to their manners and 
customs, but, so far as we are aware, no Englishman has resided among them 
for the same length of time as the author, or has enjoyed the same oppor- 
tunities of making himself acquainted with them in their every-day occupa- 
tions and habits of life. The appendices are most valuable additions to the 
book, and have evidently been prepared with the most painstaking care ; this 
fact, we are sure, will be recognised by all naturalists. As a whole, the book 
has been thoroughly well got up, is furnished with good maps, and contains 
numerous excellent illustrations by J. T. Nettleship, Charles Whymper, and 
the author.” —F 


“Mr. Trevor-Battye accomplished during the summer of 1894 a verd 
interesting and very useful piece of exploration, which he has put lucidly any 
with excellent spirit before the reader. ‘Icebound on Kolguev’ is well got 
up, well printed, and a well illustrated book, in which the home life of those 
curious people the Samoyedes is told with graphic detail. Its author is a good 
ornithologist and botanist, and the extremely interesting notes of the plentiful 
bird life and of the necessarily scant flora of this Arctic island add much to 
the pleasure of an always lively narrative. . . . Mr. Trevor-Battye has given 
us a very useful and very entertaining book concerning an island and a 

ople little known to Europeans. His sketches add to the interest of the 
etterpress, and the full-page illustrations by Mr. Nettleship and Mr. 
Whymper—notably Mr. Nettleship’s pictures of reindeer and sledges—are 
excellent.”—Saturday Review. 

“ From beginning to end, the story of this adventure is outside the common 
lines. It is a tale of success of an odd kind. . . . Mr. Battye has succeeded 
not only in his quest for an unknown land, but in presenting a very interest- 
ing picture of what he saw, and much incidental information that has a 
scientific value for naturalists and geographers.” —Sfectator. 


ARCHIBALD CONSTABLE & CO., 14, PARLIAMENT STREET, WESTMINSTER. 


| 
ONDOX: 
GH; 


LANTERN SLIDES IN ZOOLOGY AND BOTANY. 


We have now ready extensive series of beautifully executed Lantern 
Slides, specially selected and adapted for Popular Science ures. 
The following are a few of the Sets in stock :— 


r. Evolution. 8. The Metamorphoses of Insects 

2. yy Objects of the Sea- | 9. The Beginnings of Life (Pro- 

3- The Contents of the Tow-Net. tozoa, &c.). 

4- A Dredging Cruise. to. Elementary Zoology. 

11. The Fertilisation of Flowers. 

7. The Metamorphoses of Crus- 12. The Mechanism of Plants. 
tacea, 13. The Scenery of Jersey. 


The number of Slides in each Series can be varied to suit individual 
requirements. 

Price 1/- each, with reduction for a Quantity. 
Slides 4o Order at same Price as from Stock; on Hire at 
2/- per doz. 

Perfect Workmanship Guaranteed. Full Particulars on 


application. 
JAMES HORNELL, BIOLOGICAL LABORATORY, JERSEY. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Protococcus, Volvox, Spirogyra, Vaucheria, Amoeba, Vorticella, Hydra, 
Lacinularia, Pedalion, Leptodora, Cristatella, and other Pond Life. Price 
1s. per Tube, Post-free, with Drawing and Description. Helix pomatia, 
Astacus nobilis, Amphioxus, &c., for Dissection purposes. Clarke's Black 
Cement, for sealing and finishing Microscopic Slides (Spirit-proof and highly 
recommended for Fluid Mounts), Price 1s. per Bottle. List free. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 

The following animals can always be supplied, either living 
or preserved by the best methods :— 


Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- 
onium ; Hormiphora (preserved) ; Leptoplana ; Lineus, Amphiporus ; Nereis, 
Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, Gammarus, 


Ligia, Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, Pectens, | 


Bugula, Crisia, Pedicellina ; Holothuria, Asterias, Echinus ; Ascidia, Salpa 
(preserved), Scyllium, Raia, &c., &c. 
For prices and more detailed lists apply to 


Biological Laboratory, Plymouth. THE DIRECTOR. 


COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


For the Use of Students, Science Teachers, Prospectors, &c., and to 
Illustrate the leading Text-books, in Boxes, with Trays. 


50 Specimens, 10s. 6d.; 100 do., 21s.; 200 do., 42s. 


New Price List of Minerals, Rocks, and Stratigraphical Series 
of Fossils, Post Free. 


ROCK SECTIONS for the MICROSCOPE, from rs. 6d. each, Post Free. | 


ATALOGUES GRATIS. 
CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &c., 


always in stock. 


THOMAS D. RUSSELL, 
78 NEWGATE STREET, LONDON, E.C. 


JAMES R. GREGORY & CO. 


MINERALOGISTS, &c. 


HAVE NOW 


REMOVED TO 
1 KELSO PLACE, STANFORD ROAD, 


KENSINGTON, W. 


A few minutes from Natural History Museum, Science Schools, South 
Kensington, High Street, and Gloucester Road Stations. 


Specimens, Collections, Appliances, &c. Lists as usual. 
New Catalogues preparing. 


REMOVED FROM 88 CHARLOTTE STREET, FITZROY SQUARE. 
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F. H. BUTLER, M.A. Oxon., Assoc. R. S. Mines, 
NATURAL HISTORY AGENCY. 


158 BROMPTON ROAD, LONDON, 


Dealer in Rocks, Minerals, Fossils, and other Obj 
of Scientific Interest. 

NOW ON SALE :—The Contents of Three Collections of Fossils recently 
acquired, including finely preserved examples of: numerous Species from 
most of the Geological Formations, notably Fish from the Lower Lias, and 
Mollusca from the Mountain Limestone, Chalk, Barton and Bracklesham 

s, Oligocene, and Crag ; also Gold in the Matrix from several localities, 
Infusorial Earth from Talbot, Victoria; Polished Agates, Labradorite, and 
other Ornamental Minerals, and Gabbro, Troctolite, and Augite-Andesite 
from Germany. Collections of Natural History Objects provided to order 
and sent on approval. 

A few copies of Dr. Hume’s “RESEARCHES ON THE UPPER 
CRETACEOUS ZONES” still on hand, Price 3s. each. Also THE 
GLACIALISTS’ MAGAZINE, as issued, 6d. per copy. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis, China, Lacquer, Gongs, Shells, and other Curios. 


HOLLOWAY’S PILLS 


CURE 
Biliousness, Sick Headache, Indigestion 
and all Internal Complaints. 
CAN BE TAKEN BY THE MOST DELICATE. 


Holloway’s Pills and Ointment may be obtained of 
all Medicine Vendors. 


SCIENCE LECTURERS. 


See Mr. HUGHES'S PATENT COMBINATION OPTICAL 


LANTERN, used by late W. Lant CARPENTER, Prof. Forbes, &c. 
Miniature Triple Lantern constructed for B. J. MALDEN, Esq. ; great 
success. New Oxyhydrogen Microscope. Science Lanterns for Class 
Demonstration. Magnificent Results. Docwra Triple, Prize Medal, 
Highest Award. Supplied to the Royal Polytechnic Institution, Dr. H. 
GRATTAN GUINNESS, Madame ApE.LINA Patti, &c. Patent Pamphengos 
Science Lanterns. The Universal Lantern 4-inch Condensors, 4-wick Lamp, 
Portrait Combination front Lenses, £1 5s. 6¢@., marvellous value. Science 
Lecture Sets. Novelties. The Lantern Kaleidoscope. Cheapest Lantern 
Outfits in the World. Grandly Illustrated Catalogue, over 180 choice En- 
| gravings, 6d.; Postage, 3d. List of 300 Lecture Sets, Science Subjects, 
Views, &c., 6d¢.; Postage, 2¢. Pamphlets Free.—W. C. HUGHES, 
Spectatst. Brewster House. 82 Mortimer Road, Kingsland, N. 


OPTICAL & SCIENTIFIC INSTRUMENTS. 


Spectrometers, Spectroscopes, Goniometers, Cathetometers, Optical 
Benches, &c., &c. Instruments for special purposes constructed to Clients 
own designs. Prices moderate. 


W. WILSON (formerly Foreman at Messrs. ELLIOTT BRos.), 
56 Crogsland Road, Chalk Farm, London, N.W. 


MANUFACTURER OF 
ELECTRICAL & PHYSICAL 
INSTRUMENTS, 

44 Hatton Garden, London. 
Catalogues Free. 


NOTICE.—Advertisements and business letters for 
NATURE should be addressed to the Publishers; 
Editorial communications to the Editor. The tele- 
graphic address of NATURE is “ PHUSIS,” LONDON. 


SUBSCRIPTIONS TO “NATURE.” 


To ALL PLACES ABROAD :— 
Quarterly .... 


Money Orders payable to MACMILLAN & CO 
OFFICE: 29 BEDFORD STREET, STRAND, W.C 
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“OPTIMUS” PHOTOGRAPHIC OUTFITS. 


EXTRA LONG FOCUS CAMERA. . 
el British Journal of Photography says:—‘‘The present model Rayment Camera is 


among the very lightest of actually rigid cameras offered to the public. The rapidity of 
opening and closing is greatly facilitated by the additional arrangement for throwing the 
i pinion out of gear from the rack. There is no curtailment of view when lenses of short 
focus and wide angular aperture are in use. All movements necessary to the modern 
4 i scientific photographer are included in this compact instrument.” 
Inciuding Rayment Camera, Three Double Dark Slides, Optimus” Rapid Rectilinear 
IMPROVED PATENT. Lens, Instantaneous Shutter, Tripod Stand, Waterproof Case, complete— 
4t x 34 5x4 64 x 4} 84 x 64 10 x 8 I2 x 10 15 x 12 inches 


£10 £11 £12 £15 £20 £25 £30 


PERKEN, SON & RAYMENT, LONDON. 
THE GENTURY ILLUSTRATED MONTHLY MAGAZINE 


(PRICE ONE SHILLING AND FOURPENCE) 


AND 


ST. NICHOLAS, 


AN ILLUSTRATED MONTHLY MAGAZINE FOR THE FAMILY CIRCLE 
(PRICE ONE SHILLING). 


Messrs. MacmiLLan & Co. have the pleasure to announce that they have undertaken the London 
Agency of the Cenrury Company, of Union Square, New York; and that the above Magazines will in 
future be published at No. 30 Bedford Street, Covent Garden. 


Among the special attractions of the New Volume of THE CENtTuRY will be a new Novel, by Mrs. 
Humphry Ward, entitled “Sir George Tyessady” ; shorter Serial Stories by W. D. Howells and F. Hopkinson 
Smith ; the continuation of Professor Sloane’s “ Life of Napoleon,” extensively illustrated ; four papers by 
Captain Mahan, on Nelson’s most famous victories ; three articles on “ Rome,” by Marion Crawford, illustrated 
by Castaigne ; and contributions by Mark Twain, Rudyard Kipling, and George Kennan. 


In the November Number of Sr. NicHotas there will be an illustrated article on the great French 
historical painter, Gerome, with reproductions of some of his most famous works. 


Two New Novels will be begun: “The Swordmaker’s Son,” a Romance of Judea in the time of Christ, 
by W. O. Stoddard; and “ The Prize Cup,” a Story of Boy Life and Athletics. 


MACMILLAN & CO., 30 BEDFORD ST., COVENT GARDEN. 
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CHAPMAN & HALL’S LIST, 


Sole Agents for the Sale in this C ountry, in the Colonies, and on the Continent o the Technical and Educational 
Works and the well-known Scientific Text-books of Messrs. Wiley and Sons, of New York. 


ASTRONOMY | 


AND PHYSIOGRAPHY. 
PRACTICAL ASTRONOMY. By Col. P. 


S. MICHIE and Lieut. F. S. HARLOW. Second Edition. 
Cloth. 12s. 6d. 


ELEMENTARY: PHYSIOGRAPHIC AS- 


TRONOMY. By J. MILLS, F.R.A.S. Crown 8vo. 1s. 6d. 


ADVANCED PHYSIOGRAPHY. By 


MILLS, F.R.A.S. Crown 8vo. 4s. 6d. 


The ELEMENTS of THEORETICAL and 
DESCRIPTIVE ASTRONOMY. For the Use of Colleges and 
Academies. By CHARLES J. WHITE, A.M. Illustrated. Sixth | 
Edition Revised, with Additional Plates. 8vo. 8». 6d. } 


CHEMISTRY, ASSAYING, &c. 
A{MANUAL of PRACTICAL ASSAYING. 


By H. VAN F. FURMAN. 8vo, Cloth. ras. od. 


CIVIL ENGINEERING. 
THE STRAINS in FRAMED STRUC- 


TURES. With numerous Practical Applications; also Determination 
of Dimensions and Designing of Details, Specifications, &c. With 
Hundreds of Cuts, and 35 Full-page and 14 Folding Plates. By Prof. 
A. JAY DU BOIS. Ninth Edition. 4to, Cloth. 42s. 

By 


WOODEN TRESTLE BRIDGES. 
Revised and 


WOLCOTT C. FOSTER, C.E. Second Edition, 
Enlarged. 4to, Cloth. 1s. 
TREATISE on HYDRAULICS. De- 
signed as a Text-book for Technical Schools and for the Use of | 
Engineers. By Prof. MANSFIELD MERRIMAN, Lehigh Uni- | 
versity. Fifth Edition, Revised and Enlarged. 8vo, Cloth. 17s. 

A TEXT-BOOK on RETAINING WALLS 


and MASONRY DAMS. By Prof. MANSFIELD MERRIMAN, 
Lehigh University. 8vo, Cloth. 8s. 6d. 


TEXT-BOOK on ROOFS and BRIDGES. 

Parts I. and II. By Prof. MANSFIELD MERRIMAN, of Lehigh 

University, and Prof. HENRY 3S. JACOBY, of Cornell University. | 

Third Edition. 8vo, Cloth. 1os. 6¢. each, and Part III. 215. 

ELASTICITY and RESISTANCE of) 
MATERIALS of ENGINEERING. For the use of Engineers and 
Students. Well Illustrated. Containing the latest Engineermg Ea- 
perience and Tests. By Prof. W. H. BURR, C.E. Fourth Edition, 
Revised and Enlarged. &8vo, Cloth. zs. 

STRENGTH of MATERIALS and 
THEORY of STRUCTURES. By HENRY T. BOVEY, Dean of 
School of Applied Science, McGill University, Montreal, Canada. 8vo, 
Cloth. 31s. 

A COURSE onthe STRESSES in 

BRIDGES and ROOF TRUSSES, ARCHED RIBS, and SUS- 

PENSION BRIDGES. By Prof. W. H. BURR. Ninth Edition, 

Revised. With Appendix on Cantilevers. Plates, 8vo, Cloth. 155. 


PHYSICS.. 
TEXT-BOOK of PHYSICS. Treating of 


Mechanics and Heat, Electricity and Magnetism, Accustics, and Optics. 
Adapted for Colleges, Technical Schools, and Seminaries. By Prof. 
W. A. ANTHONY, of Cornell University, and Prof. C. F. BRACKETT, 
of Princeton University. Seventh Edition. Fully Illustrated. 8vo, 
Cloth. 175. 


ELEMENTARY LESSONS in HEAT. By | 
Prof. S. E. TILLMAN, U.S. Military Academy, West Point.) Second | 
Edition, Revised and Enlarged. &vo, Cloth. 6s. 6d. gy | 


8vo, 


A 


A 


_ 1, KINEMATICS. 
APPLIED MECHANICS and RESIST- 


DEVELOPMENT of the PHILOSOPHY 


MECHANICS. 


_MECHANICS of ENGINEERING. Con. 


prising Statics and Dynamics of Solids, the Mechanics of the Materials 
of Constructions or Strength and Elasticity of Beams, Columns, Shafts, 
Arches, &c. For the use of Téchnical Schools. By Prof. IRVING 
P. CHURCH, C.E., Cornell University. 8vo, Cloth. 25s. 


MECHANICS. By A. JAY DU BOIS, 


Professor of Civil Engineering. A Text-book for Technical Schools, 
hree Volumes. 12mo, Cloth. 


iss. II. STATICS. 17s. III. KINETICS. 


ANCE of MATERIALS. Practical and Theoretical. 
LANZA, Mass. Institute of Technology. 
tions. Sixth Edition, Revised. 8vo, Cloth. 


By Prof. G. 
With hundreds of Illustra. 
gis. 6d. 


MECHANICAL ENGINEERING 
MECHANICAL ENGINEER’S POCKET. 


BOOK. A Reference Book of Rules, Tables, Data, and Formule for 
the use of Engineers, Mechanics, and Students. By WM. KENT, 
A.M., M.E., Consulting Engineer. 1100 pages. r2mo, Morocco 
Flap. ats. 


| EXPERIMENTAL ENGINEERING. By 


Prof. R. C. CARPENTER, Sibley College, Cornell University, 
Second Edition. 8vo, Cloth. 253s. 


INDICATOR PRACTICE and STEAM- 
ENGINE ECONOMY. With Plain Directions for Attaching the 
Indicator, taking Diagrams, Computing the Horse-power, Drawing the 
Theoretical Curve, &c. By FRANK F. HEMENWAY. | Sixth 
Edition. t12mo, Cloth. 8s. 6d. 

HANDBOOK of ENGINE and BOILER 
TRIALS, and the USE of the INDICATOR and the BRAKE. By 
R. H. THURSTON, Director of Sibley College, Cornell University. 
Second Edition. Revised. 1s. 


A 


of the STEAM ENGINE. 
Cloth. 35. 6d. 


STEAM - BOILER EXPLOSIONS in 
THEORY and in PRACTICE. .By R..H. THURSTON; MA. 
With many Illustrations. Second Edition. 12mo, Cloth. 6s. 6d. 


MANUAL of STEAM BOILERS, their 
DESIGNS, CONSTRUCTION, and OPERATION. For Technical 
Schools and Engineers. By Prof. R. H. THURSTON. | 183 En 


gravings in Text. Fourth Edition. 8vo, Cloth. ats. 


TEXT-BOOK of MECHANICAL EN- 


GINEERING. By WILFRID J. LINEHAM, M.I.Mech.E., 


Head of the Engineering Department at the Goldsmiths’ Companys 
Institute, New Cross. 8vo, net. 1os. 6d. 


By Prof. R. H. THURSTON. 18mo, 


A 


A 


HYGIENE. 


The FILTRATION of PUBLIC WATER 
SUPPLIES. By ALLEN HAZEN. 8vo. Cloth. &s. 6d. 


MINING. 
PRACTICAL MINE VENTILATION. By 
EUGENE B. WILSON, M.E. Fifth Edition. 16mo, Cloth. 58.64 


MANUAL of MINING. By Prof. MAG- 
NUS C. IHLSENG,:E.M., Ph.D. Second Edition, with Appendix. 
soo Pages, 8vo, Cloth. 17s. 


The VENTILATION ot MINES. By]. 


T. BEARD, C.E., E.M. 12mo, Cloth. tos. 6d. 


Messrs. CHAPMAN and HALL have now made arrangements for displaying these Publications, and numerous other 
from Messrs. WILEY and SONS, as well as the Educational Works, Models, Diagrams, &c., which they themselves produtt 
and publish, in connection with their Agency for the Science and Art Defartnent, South Kensington. : 

With this object a large and well-lighted ROOM has been fitted up on the ground floor at No. II Henrietta Street, Covent 
Garden, W.C., where intending Purchasers, including Teachers and Students, are invited to inspect Specimens of the varius 
Publications referred to above, as well as the numerous Educational and Scientific Diagrams, Models, Casts from the Antigit 
and Apparatus of all kinds, as sancticned by the Science and Art Department of South Kensington. 


FULL DESCRIPTIVE CATALOGUES WILL BE SENT, POST FREE, ON APPLICATION. 


CHAPMAN 


Printed by RicHarp CLay anp Sons, LimiTEp, 
MACMILLAN AND Co., at 29 Bedford Street, London, 


AND HALL, LIMITED, LONDON. 


at 7 and 8 Bread Street Hill, Queen Victoria Street, in the City of London, and published tY 
W.C., and 66 Fifth Avenue, New York.—Tuurspay, September 19, 1895. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


“* To the solid ground 


Of Nature trusts the mind which builds for aye.”—WoRDSWORTH. 


No. 1352, VOL. 52.] 
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THE “STONYHURST” 


SIMPLEX SUNSHINE RECORDER. 


SOLE MAKERS: 
NEWTON & CO., 3 Fleet Street, LONDON. 


Records the intensity and 
duration of sunshine for 24 


hours on a prepared photo- | 


graphic chart which merely 


requires washing in cold water | 
to become permanent. This | 
instrument, which is well made | 
and thoroughly efficient, has 


been designed to enable accu- 
rate records to be obtained by 


those who do not wish to go | 


to unnecessary expense. The 


““Stonyhurst” Simplex Sun- | 


shine Recorder, with divided 
arc to suit any latitude, with 
roo charts and directions for 
use, complete... ... 


NEWTON & CO. 


OPTICIANS to THE QUEEN and THE GOVERNMENT, 
3 FLEET STREET, E.C. 


BECK’S MICROSCOPES. 


No. 25A.—THIS MODEL, with | 


I-in. and 4-in. Object Glasses, 
Two Eyepieces, and packed 


in Polished Mahogany Case, 


‘£6 10s. 


. 258.—THIS MODEL, with | 
§-in. and }-in. Object Glasses, 


Two Eyepieces, and packed 
in Polished Mahogany Case, 
£7 5s. 


. 298.—The addition of Abbe 
Condenser to 258 with Iris 
Diaphragm and _ Focussing 
and Swinging Adjustments, 
STAND No. 26. £8 15s. 
FULL PARTICULARS FREE on APPLICATION to 


R. & J, BECK, LTD., 68 CORNHILL, LONDON, E,¢. 


THE MINIATURE SPECTROSCOPE. 

This instrument -will show many of Fraunhofer’s lines, the 
bright lines of the metals and gases, and the absorption bands in 
coloured gases, crystals, or liquids. 

Price, with Plain Slit, £1 2s.; ditto, with Adjustable Slit in 
Morocco Case, £1 145.3; ditto, with Achromatic Lens, &c., 


| in Morocco Case, £2 6s. 


Lliustrated Catalogue of Spectroscopes, Post Free. 


JOHN BROWNING, 


63 STRAND, LONDON, W.C. 


NEGRETTI & ZAMBRA’S 


BINOCULARS AND TELESCOPES. 


Sole Makers of the “OFFICER OF THE WATCH” TELESCOPE, 


in use on all the vessels of H.M. Navy 


Nickel-plated, covered with Brown 
Leather. 


PRICE ... ... £3 10s. 


Perrect Derinition & Hich Power. 


“ARMY SIGNALLING” TELESCOPE. 


£2 2s. £2 2s. 


As supplied by NEGRETTI & ZAMBRA to the War Office. — 
Length, when closed, 11 inches. Combining high power and portability. 


NEGRETTI & ZAMBRA, 
SCIENTIFIC INSTRUMENT MAKERS to the QUZEN 
38 HOLBORN VIADUCT, E.C. 


Branches : 45 CORNHILL; 122. REGENT STREET. 
ILLUSTRATED Prick Lists Free sy Post. 


; 
BROWNINGS SPECTROSCOPES. 
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LONDON SOCIETY FOR THE EXTEN- 
SION OF UNIVERSITY TEACHING. 


SESSION 1895-96. 

The following two Courses of Lectures will be delivered at Gresham 
College, Basinghall Street, E.C. :— 

(1) In co-operation with the Royal Geographical Society. Twenty-five 
Weekly Lectures on THE PRINCIPLES OF GEOGRAPHY, by H. J. 
MACKINDER, M.A., on Monday Evenings, at 6 o'clock, beginning 
October 7. 

This Course is specially arranged for Pupil Teachers, and the Sessional 
Certificate granted in connection therewith will carry Marks at the Queen's 
Scholarship Examination. 

(2) Twenty-five Weekly Lectures on ARISTOTLE (the POETICS and 
the ETHICS), by BERNARD BOSANQUET, M.A., LL.D., on Tuesday 
Evenings, at 8 o'clock, beginning October 8. 

At the City of London College, White Street, Moorfields, E.C. 

(3) Twenty-five Weekly Lectures on THE HISTORY OF CHEMICAL 
DISCOVERY, by Prof. W. RAMSAY, Ph.D., F.R.S., on Tuesday 
Evenings, at 8 o'c lock, beginning October 8. 

Tickets for the Session (consisting of three Terms), ros. ; Teachers, 55. ; 
for each Term, 5s. ; Teachers, 2s. 6¢. Single Lectures, Is. Syllabus of 
either Course, 6d. 

Apply, The Secrerary, University Extension Office, Charterhouse, E.C. 


“UNIVERSITY COLLEGE, LONDON. 


The Session of the Faculty of Medicine will commence on October 1. 
ay em Lecture, at 4 p.m., by Prof. J. Rose Braprorp, M.D., D.Sc., 


The Examinations for the Entrance Exhibitions will commence on Sep- 
tember 25. 
Scholarships, Exhibitions, and Prizes of the value of £80c are awarded 
In University College Hospital about 3000 In-patients and 35,000 Out- 
—— are treated during the year. Thirty-six Appointments, eighteen 
ing resident (as House Surgeon, House Physician, Obstetric Assistant, 
&e. ‘% are filled up by competition during the year, and these, as well as all 
Clerkships and Dresserships, are open to Students of the Hospital without 
extra fee. 
Prospectuses, with full information as to Classes, Prizes, &c., may be 
obtained from the College, Gower Street, W.C. 
A. E. BARKER, F.R.C.S., Dean. 
J. M. HORSBU RGH, M. A., Secretary. _ 


KING’S COLLEGE, LONDON. 
STUDENTS in ARTS and SCIENCE, ENGINEERING and AP- 
PLIED SCIENCES, MEDICINE, and other Branches of Education, will 
be ADMITTED for the NEXT TERM on TUESDAY, October 1 next. 


Students are classed on entrance according to their proficiency, and ter- 
minal reports of the progress and conduct of M: atriculated Students are sent 
to their parents and guardians. There are Entrance Scholarships and 
Exhibitions. 

Students who are desirous of studying any particular subject or subjects, 
without attending the complete Courses of the various Faculties, can be 
admitted as non-matriculated Students on payment of the separate fees for 
such classes as they select. 

The College has an entrance both from the Strand and from the Thames 
Embankment, close to the Temple Staticn. 

For Prospectuses and all information, apply to the SecrETARY, King’s 
College, London, W.C. 


THE DURHAM COLLEGE OF 
SCIENCE, 
NEWCASTLE-U PON-TYNE. 

The College fcrms part of the University of Durham, and the University 
Degrees in Science and Letters are open to Students of both sexes. 

In addition to the Departments of Mathematics and Natural Science, 
complete Courses are provided in Agriculture, Engineering, Naval Archi- 
tecture, Mining, Literature, History, Ancient and Modern Languages, Fine 
Art, &c. 

Residential Hostels for Men and for Women Students are attached to the 
Colleg Ze. 

The Twenty-fifth Session begins September 23, 1895. 

Full particulars of the University Curricula in Science and Letters will be 
found in the Calendar (price 1s.). Prospectus on application to the 
SECRETARY. 


VICTORIA UNIVERSITY. 
THE YORKSHIRE COLLEGE, LEEDS. 


The 22nd Session of the Department of Science, Technology, and Arts 
will fenie on October 7, and the &5th Session of the School of Medicine on 
October 1, 1895. 

The Classes " prepare for the following Professions: Chemistry, Civil, 
Mechanical, Electrical, and Sanitary Engineering, Coal Mining, Textile 
Industries, Dyeing, Leather M anufacture, Agriculture, School Teaching, 
Medicine, and Surgery. University Degrees are also conferred in the 
faculties of Arts, Science, Medicine, and Surgery. 

Lyddon Hall has been established for Students’ residence. 

Prospectus of any of the above may be had from the REGISTRAR. 


FIRTH COLLEGE, SHEFFIELD. 

The next SESSION commences on WEDNESDAY, OCTOBER 2. 
Full instruction in Arts, Pure Science, and the Applied Sciences of Coal 
Mining, Mechanical and Electrical Engineering, is provided. Reduced 
Fees are charged to Students taking complete Courses for the Examinations 
of the University of London. 

Prospec tuses of the Classes may be had free, and Calendar (price 1s. | 
with full particulars, from the REGISTRAR. | 


THE YORKSHIRE COLLEGE, LEEDS, 
DEPARTMENT OF ve. MECHANICAL, AND ELECTRICAL 
NGINEERING. 

The next Session will a. on TUESDAY, OCTOBER 8, 1895. 

Applications for Admission will be received up to Tuesday, October 1, 
The number of Students in the Engineering Department is limited to 60. 4 
Preliminary Examination must be taken on entrance by those who have not 
recently passed some other approved examinations. he Courses comprise 
Lectures, Instruction in Machine and Geometrical Drawing, and Experi 
mental Work in the Engineering Laboratories. 

senquaies may be obtained from the REGisTRAR of the Yorkshire College 


BEDFORD COLLEGE (LONDON) 
FOR WOMEN, 
8 and 9 YORK PLACE, BAKER STREET, W. 
Principat: Miss EMILY PENROSE. 

The SESSION will begin on THURSDAY, OCTOBER 3. The 
Inaugural Lecture will be delivered by Prof. Herkomer, R.A., on “ Art 
Tuition,” on Thursday, October 3, at 4 30 p.m. 

LUCY J. RUSSELL, Honorary Secretary. 


BEDFORD COLLEGE (LONDON) 
FOR WOMEN, 
8 and 9 YORK PLACE, BAKER STREET, W. 
Principal : Miss EMILY PENROSE. 


HYGIENE AND PUBLIC HEALTH. 
The INAUGURAL LECTURE of this Course (open to the public on 
presentation of Visiting Cards) will be delivered by Louis Parkes, M.D., 
D.P.H., on SATURDAY, OCTOBER 5, at 3 p.m. 


LUCY J. RUSSELL, Honorary Secretary. 


THE GOLDSMITHS’ INSTITUTE, : 


NEW CROSS, S.E. 


ORGANIC CHEMISTRY LECTURES. 

Courses of Lectures on Advanced Organic Chemistry, such as is required 
for Degree Examinations in Science, are given on saad evenings, com- 
mencing in October, by Mr. A. G. BLOXAM, F.I 
_ Particulars upon application te the Secretary, as ae 


UNIVERSITY OF GLASGOW. 
DEPARTMENTS OF ENGINEERING AND NAVAL 
ARCHITECTURE. 

Professor ARCHIBALD BARR, D.Sc. C.E. 

Professor J. HARVARI) BILES, M.I.N 
Prospectuses of the Courses, with regulations for _ eitis of B.Sc. and 
D.Sc. in Engineering and Naval Architecture, and List of Bursaries, may 


be had on application to 
ASSISTANT CLERK, The University. 


SCIENCE MASTER for CHEMISTRY 


and PHYSICS: Work mainly in a Public Day School, some Evening 
Classes in co nnection with County Council, £200-250. Chemistry and 
Mathematics in a Grammar School, £200. Further particulars of these 
and other Vacancies for next Term are supplied to Non-members of the 
Assistant Masters’ Association, who satisfy the requirements given in 
each case, at the rate of Three shillings and Sixpence for Fifteen notices. 
Applications for such Vacancies must be made on an approved Form, 
which is sold at 6d. per packet of Six. For further particulars apply to 
the Hon. Secretary, J. Montrcomery, B.A., Parmiter’s School, 
Victoria Park, N.E. 


INTER. SCIENCE AND PRELIM. 
SCIENTIFIC EXAMINATION. 


BIOLOGY CLASSES for the above will be held at the Birkbeck Institu- 
=, Bream's Buildings, Chancery Lane, commencing OCTOBER a, at 


7 For Prospectus apply to the SECRETARY. 
spe pply 


GERMAN AND ENGLISH. 


Scientific and Technical Translations by Engineer with sound know- 
ledge acquired in both countries. Tuition and Reading in German.— 
239 WwW ‘ightman Road, Hornsey, N. 


-PARTNERSHIP Wanted in ‘any Chemical 
Manufacturing, Analytical, or Assay Business, by competent Chemist, 
with Capital up to £2000.—Address, Cui misr, 7 Montague Street, 
Russell Square. 


MANUFACTURER OF 
ELECTRICAL & PHYSICAL 
INSTRUMENTS, 

44 Hatton Garden, London. 
Catalogues Free. 


OPTICAL & SCIENTIFIC INSTRUMENTS. 


Spectrometers, Spectroscopes, G s, Cath Optical 
Benches, &c., &c. Instruments for special purposes ere 3 to Clients 


| own designs. . Prices moderate. 


W. WILSON (formerly Foreman at Messrs. ELLIOTT BROS.) 
56 Crogsland Road, Chalk Farm, London, N.W. 
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LIVING SPECIMENS FOR 
THE MICROSCOPE, 


Protococcus, Volvox, Spirogyra, Vaucheria, Amoeba, Vorticella, Hydra, 
Lacinularia, Pedalion, Leptodora, Cristatella, and other Pond Life. Price 
rs. per Tube, Post-free, with Drawing and Description. Helix pomatia, 
Astacus nobilis, Amphioxus, &c., for Dissection purposes. Clarke's Black 
Cement, for sealing and finishing Microscopic Slides (Spirit-proof and highly 
recommended for Fluid Mounts), Price 1s. per Bottle. List free. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 

THE LABORATORY, PLYMOUTH. 

The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- 
onium ; Hormiphora (preserved) ; Leptoplana ; Lineus, Amphiporus ; Nereis, 
Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, Gammarus, 
Ligia, Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, Pectens, 
Bugula, Crisia, Pedicellina ; Holothuria, Asterias, Echinus; Ascidia, Salpa 
(preserved), Scyllium, Raia, &c., &c. 

For prices and more detailed lists apply to 

Biological Laboratory, Plymouth. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis, China, Lacquer, Gongs, Shells, and other Curios. 


JAMES R. GREGORY & CO. 


MINERALOGISTS, &c. 


HAVE NOW 


REMOVED TO 
1 KELSO PLACE, STANFORD ROAD, 


KENSINGTON, W. 


A few minutes from Natural History Museum, Science Schools, South 
Kensington, High Street, and Gloucester Road Stations. 
Specimens, Collections, Appliances, &c. Lists as usual. 
New Catalogues preparing. 


REMOVED FROM 88 CHARLOTTE STREET, FITZROY SQUARE. 

HOLLOWAY’S OINTMENT 

CURES 

Gout, Rheumatism, Lumbago, Sciatica, 
Cuts, Bruises, Sprains, &c. 

INVALUABLE FOR ALL SKIN DISEASES. 


Holloway’s Ointment and Pills may be obtained of 
all Medicine Vendors. 


NORTH BRITISH AGRICULTURIST, 


the Chief Agricultural Journal in Scotland, circulates extensively among 
Landowners, Farmers, Resident agents, and others interested in the 
management of land throughout the United Kingdom. 
The AGRICULTURIST is published every Wednesday afternoon in time 
for the Evening Mails, and contains Reports of all the principal British and 
Irish Markets of the week. 
The special attention of Land Agents is directed to the AGRICUL- 
TURIST as one of the best existing Papers for Advertising Farms to be Let, 
and Estates for Sale. 
Advertisers addressing themselves to Farmers will find the AGRICUL- 
TURIST a first-class medium for reaching that Class. 


Price 3¢. By Post 34¢. Annual Subscription, payable in advance, 14s. 
Offices—377 High Street, Edinburgh, and 145 Queen Victoria Street, 


THE DIRECTOR. 


SCIENTIFIC 
WORTHIES. 


The following is a list of the Steel Portraits 
that have appeared in the above Series :— 
MICHAEL FARADAY. 
THOMAS HENRY HUXLEY. 

CHARLES DARWIN. 
JOHN TYNDALL. 

SIR GEORGE GABRIEL STOKES. 

SIR CHARLES LYELL. 

SIR CHARLES WHEATSTONE. 

SIR WYVILLE THOMSON. 

ROBERT WILHELM BUNSEN. 

LORD KELVIN. 

BARON ADOLF ERIK NORDENSKJOLD. 
HERMANN L. F. HELMHOLTZ. 

SIR JOSEPH DALTON HOOKER. 
WILLIAM HARVEY. 

SIR GEORGE B. AIRY. 

J. LOUIS R. AGASSIZ. 

JEAN BAPTISTE ANDRE DUMAS. 

SIR RICHARD OWEN. 

JAMES CLERK MAXWELL. 

JAMES PRESCOTT JOULE. 

WILLIAM SPOTTISWOODE. 

ARTHUR CAYLEY. 

SIR C. W. SIEMENS. 

JOHN COUCH ADAMS. 

JAMES JOSEPH SYLVESTER. 

DMITRI IVANOWITSH MENDELEEF. 
LOUIS PASTEUR. 


SIR ARCHIBALD GEIKIE. 


N.B.—The Portrait of Sir A. Geikie is the 
first of a New Series, and is a Photo- 
gravure. 


Proof impressions of these, printed on India paper, may 
be had from the Publishers, price 5s. each; or the Set of 
28 Portraits in a Handsome Portfolio for £7 5s., carriage 
paid. The Portfolio may be had separately, price 6s. 


Cheques and Money Orders payable to 


MACMILLAN & CO. 
OFFICE OF “NATURE,” 29 BEDFORD 
STREET, STRAND, W.C. 


London, E.C. Morey Orders payable to C. and R. ANDERSON. 


395. 
October 1, 
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VOL. VII. No. 44. 


NATURAL SCIENCE, 


A MONTHLY REVIEW OF SCIENTIFIC PROGRESS. 


The OCTOBER Number contains :— 

NOTES AND COMMENTS. ADDRESSES AT THE BRITISH 
ASSOCIATION.—TUNICATA—WEISMANN AND SPENCER 
—LIFE-HISTORY OF THE FORAMINIFERA—STRUCTURE 
OF HELIOPORA—TEMPERATURE OF T _— NILE—BOTANI- 
CAL STATION IN CENTRAL AFRICA, & 

I1.—THE SIXTH INTERNATIONAL GEOGRAPHICAL CON- 
GRESS. By H. N. Dickson. 
— ROLE OF SEX. Parr IIL. 
By Pror. J. B. Havcrart, M.D., B.S 
ill.—THE “ EXPOSITION DE MAD: \GASCAR” AT 
DES PLANTES. By P. L. Sctater, M.A., F.R.S. 
IV. RELATION OF PHILOSOPHY TO NATURAL 
ENCE. By Dr. S. To_ver Preston 
Vv _—MORP HOL OGY AT THE NATIONAL MUSEUM. 
By W. G. Ripewoop, B.Sc. 
VI. oa — DEPOSITS, ANCIENT AND MODERN. 
. F. Hume, D.Sc., F.G S. 
oF MASKELYNE’s * CRYSTALLOG RAPHY,” Pore's TRANS- 
LATION OF Fock’'s “ CrysTALLOGRAPHY,” Bonavia's “ STUDIES 
in Evoturtion,” &c. 
Op:ruary.—SveN Loven (SPECIAL ARTICLE), H. E. J. 
Carter, M. McDonatp, &c. 
News, CorrRESPONDENCE, &c. 

Some Copies of the Second Edition of our CHALLENGER NUMBER 

are still to be had, at the usual price. 


LONDON : RAIT, HENDERSON, & CO., LTD., 
22 ST. ANDREW STREET, HOLBORN CIRCUS. 
PRICE ONE SHILLING NET. IN AMERICA, THIRTY CENTS 


THE SCIENCE and ART of BREAD- 
MAKING, and CHEMISTRY and 
ANALYSIS of WHEAT, FLOUR, &c. 


By WILLIAM JAGO, F.C.S., F.1.C. 


Containing over 650 pages, 81 Woodcuts, and 14 Plain and Coloured 
Plates. Price 15s, net. 


SIMPKIN, MARSHALL, & Co., Ltp. 
THE 


CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 


LIMITED. 


Carlyle Road, Cambridge. 
NOW READY. 

Appendix to Descriptive List of Physical and Physiological Instruments, 
containing many new and improved forms of Apparatus designed and manu- 
factured by the Company ~~ Fe 1892, including BIFILAR PEN- 
DUL for measuring Tremors, YULE’S HARMONIC 
ANALYSER, and PLATINUM PYROMETERS for Scientific and 
Commercial purposes. 


Post Free on Application. 


MANUFACTURERS OF IMPROVED MICROTOMES AND 
ACCESSORIES FOR SECTION CUTTING. 


Solemographs for automatically recording some of the Phenomena 
of Earthquakes, as supplied to many of the leading Observatories. 


Scientific Apparatus designed and manufactured for 
special purposes. 
Address all communications: 
‘‘Instrument Company, Ltd., Cambridge. 


PHCENIX FIRE OFFICE, 


19 LOMBARD ST., E.C.,and 57 CHARING CROSS, S.W. 
ESTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 
SecreTaries—W. C. MACDONALD and F. B. MACDONALD. 
LOSSES PAID OVER £20,000.0¢0. 


~ NO END OF WORRY SAVED BY USING | 


STONE’S TIME-SAVING 
For keeping in order all SPECIALITIES 


LETTERS, PAPERS, PAMPHLETS, Music, &c. 
Sold by Stationers everywhere. Send postcard for Illustrated Catalogue to 
the manufacturers, 
HENRY STONE & SON, BANBURY. 
Special Boxes, Files, and Cabinets made to order for avariety of purfose:. 


NA f URE 


[SEPTEMBER 26, 


J. & A. CHURCHILL, 
PUBLISHERS. 


THE QUARTERLY JOURNAL OF 
MICROSCOPICAL SCIENCE. 


Edited by E. RAY LANKESTER, M.A., LL.D., F.R.S,, 
with the co-operation of ADAM SEDGWICK, M.A, 


F.R.S., and W. F. R. WELDON, M.A., F.R.S. 
Contents of No. 149 (AUGUST), with Nine Plates. 


On the Variation of Haliclystus octoradiatus. 
BRowNE, 


Price 0s. 


By Epwarp T. 
B.A., University College, London. 


The Collar-cells of Heteroccela. By GEORGE BIDDER. 


The Metamorphosis of Echinoderms. By HENRY Bury, M.A. 
F.L.S., late Fellow of Trinity College, Cambridge. 


A Criticism of the Cell-Theory; being an Answer to Mr. 
Sedgwick’s Article on the Inadequacy of the Cellular 
Theory of Development. By GILBERT C. BouRNE, M.A, 
F.L.S., Fellow of New College, Oxford. 


ELEMENTS OF HUMAN PHYSIOLOGY. 
By ERNEST H. STARLING, M.D., Joint-Lecturer on Physiology 


at Guy's Hospital. Second Edition, Revised and Enlarged, with 
126 Engravings, Crown 8vo, 7s. 6d. 


A MANUAL OF BOTANY. By]J. Reynolds 
GREEN, F.R.S., Sc.D., Professor of Botany to the Pharmaceutical 
Society; Examiner in Botany to the Universities of London and 
Glasgow. 2 Vols., Crown 8vo. 

Vol. I MORPHOLOGY AND ANATOMY. 

78. 6d. 


Vol. Il. CLASSIFICATION AND VEGETABLE PHYSIOLOGY 
(in the press). 


PRACTICAL CHEMISTRY AND QUALI- 
TATIVE ANALYSIS: specially adapted for Colleges and Schools. 
By FRANK CLOWES, D.Sc., Seaieter of Chemistry in University 
a Nottingham. Sixth Edition, with 84 Engravings, Post 8vo, 


With 778 Illustrations, 


ELEMENTARY QUALITATIVE ANA- 


LYSIS: suitable for Organised Science Schools. By FRANK 
CLOWES, D.Sc.Lond., Professor of Chemistry in University College, 
Nottingham, and J. BERNARD COLEM AN, Head of the Chemical 
South-West London Polytechnic. With Engravings, Post 
8vo, 2s. 6¢ 


By the same Authors. 


QUANTITATIVE ANALYSIS: 


adapted for Colleges and Schools. 
Post 8vo, gs. 


VALENTIN’S QUALITATIVE ANA- 
LYSIS. Edited by Dr. W. R. HODGKINSON, F.R.S.E., Professor of 
ye ag and Physics in the Royal Military Academy and Artillery 
College, Woolwich. Eighth Edition, Revised and Enlarged, 8s. 6d. 


specially 
Third Edition, with 106 Engravings, 


BLOXAM’S CHEMISTRY, INORGANIC 
AND ORGANIC, with Experiments. Re-written and Revised by 
JOHN MILLAR THOMSON, Professor of Chemistry, King’s 
College, London, and ARTHUR S. BLOXAM, Head of the Chem- 
istry Department, The Goldsmiths’ Institute, New Cross, London. 
Eighth Edition, with 281 Engravings, 8vo, 18s. 6d. 


BLOXAM’S LABORATORY TEACHING: 


or, Progressive Exercises in Practical Chemistry. Edited by ARTHUR 
G. BLOXAM, Head of the Chemistry Department, The Goldsmiths’ 
Institute, London. Sixth Edition, Revised and much Enlarged, with 
80 Woodcuts, Crown 8vo, 6s. 6d. 


Lonpon : 
J. & A. CHURCHILL, 11 NEw BURLINGTON STREET. 
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THE TOTAL ECLIPSE OF THESUN, 
AUGUST 4g, 1896. 


The ORIENT STEAM NAVIGATION COMPANY, Ltd., propose to 
send one of their Steamships of zbout 4000 tons gross register and 3000 H.P. 
to Vadsé in the Varanger Fiord, Lapland (about 30° E. Long.), to enable 
observation to be made of the above Eclipse. 

Itinerary :—Leave London July 21, visit Odde, Bergen, Naes, Molde, 
Trondhjem, Hammerfest, North Cape ; arrive Vads6é August 3 ; leave Vadsi 
roth ; arrive London August 17. 

assage money, 40 guineas. 

ar er Roe on Booking, £5. Early application is desirable. 

F. GREEN & CO. Head Offices, 
Managers) Fenchurch Avenue, 
\ANDERSON, ANDERSON, & CO. London. 

For further Particulars apply to the latter Firm, 5 Fenchurch Avenue, 

EC, or to the West-End Branch Office, 16 Cockspur Street, S.W. 


LANTERN SLIDES. 
G.W. WILSON 


LIMITED, 
Have just published a Special List of 


750 GEOLOGICAL SLIDES FROM NATURE, 


and other Educational Subjects. 


Sent post free on recsipt of Address. 


2, ST. SWITHIN STREET, ABERDEEN. 


STANLEY 


Mathematical Instrument Manufacturer to H.M. Government, Council 
of India, Science and Art Department, Admiralty, &c. 
Mathematical, Drawing, an 
of every description 
Of the Highest Quality and Finish, at most Moderate Prices. 
lllustrated Price List Post Free. 

W. F.S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only Gop 
Mepat in the International Inventions Exhibition 1885 for Mathematical 
Work. Silver Medal, Architects’ Exhibition. 1886. 


Address :—GREAT TURNSTILE, HOLBORN, LCNDON, W.C. 


TO SCIENCE LECTURERS. 


See Mr. HUGHES'S PATENT COMBINATION OPTICAL 
LANTERN, used by late W. Lant Carpenter, Esq., Prof. Forses, &c. 
Miniature Triple Lantern constructed for B. J- Mapas, Esq. ; great 
success. New Oxyhydrogen Microscope. Science Lanterns "he lass 
Demonstration. Magnificent Results. iocwra Triple, Prize Medal, 
Highest Award. Supplied to the Royal Polytechnic Institution, Dr. H. 
GRATTAN GuINNEss, Madame Apetina Patti, &c. Patent Pamphengos 
Science Lanterns. The Universal Lantern 4-inch Condensors, pom 3 Lamp, 
Portrait Combination front Lenses, £1 5s. 6a., marvellous value. Science 
Lecture Sets. Novelties. The Lantern Kaleidoscope. Cheapest Lantern 
Outfits in the World. Grandly Illustrated Catalogue, over 180 choice En- 
gravings, 6d.; Postage, 3d. List of 300 Lecture Sets, Science Subjects, 
Views, &c., 6d.; Postage, 2d. Pamphlets Free.—W. C. HUGHES, 
SPECIALIST. Brewster House, 82 Mortimer Road, Kingsland, N. 


NOTICE.—Advertisements and business letters for 
NATURE should be addressed to the Publishers ; 
Editorial communications to the Editor. The tele- 
graphic address of NATURE és “ PHUSIS,” LONDON. 


SUBSCRIPTIONS TO “NATURE.” 


To ALL PLACES ABROAD :— 
Half-yearly .... 


CHARGES FOR ADVERTISEMENTS. 


Three Lines in Column 
One Eighth Page, or Quarter Column . 0 18 6 
Quarter Page, or Half a Column ... 115 0 
Half a Page, ora Column ......3 5 0 


Money Orders payable to MACMILLAN & CO. 
OFFICE: 29 BEDFORD STREET, STRAND, W.C_ 


COLLECTIONS OF MINERALS, 


Surveying Instruments © 


ROCKS, OR FOSSILS, 


For the Use of Students, Science Teachers, Prospectors, &c., and to 
Illustrate the leading Text-books, in Boxes, with Trays. 


50 Specimens, 10s. 6d.; 100 do., 21s.; 200 do., 42s. 


New Price List of Minerals, Rocks, and Stratigraphical Series 
of Fossils, Post Free. 
ROCK SECTIONS for the MICROSCOPE, from rs. 6d. each, Post Free. 
CaTALoGugEs GRATIs. 
CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &c., 


always in stock. 
THOMAS D. RUSSELL, 


78 NEWGATE STREET, LONDON, E.C. 


F. H. BUTLER, M.A. Oxon., Assoc. R. S. Mines, 
NATURAL HISTORY AGENCY. 
158 BROMPTON ROAD, LONDON. 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 

NOW ON SALE :—The Contents of Three Collections of Fossils recently 
acquired, including finely preserved examples of numerous Species from 
most of the Geological Formations, notably Fish from the Lower Lias, and 
Mollusca from the Mountain Limestone, Chalk, Barton and Bracklesham 
Beds, Oligocene, and Crag ; also Gold in the Matrix from several localities, 
Infusorial Earth from Talbot, Victoria; Polished Agates, Labradorite, and 
other Ornamental Minerals, and Gabbro, Troctolite, and Augite-Andesite 
from Germany. Collections of Natural History Objects provided to order 
and sent on approval. 

A few copies of Dr. Hume's ‘RESEARCHES ON THE UPPER 
CRETACEOUS ZONES” still on hand, Price 3s. each. Also THE 
GLACIALISTS’ MAGAZINE, as issued, 6¢. per copy. 


HARVEY & PEAK. 


(BY APPOINTMENT TO THE ROYAL INSTITUTION OF GREAT BRITAIN.) 


INDUCTION COILS, giving from 2 in. to 15 in. Sparks for the WonvERFUL 


xperiments of TEsLa. 


TESLA'S APPARATUS (Patent). 


SPECTRUM TUBES of the New Gases HeEtium and Arcon. 
VACUUM TUBES. Large Assortment. 

WIMSHURST MACHINES of Improved Construction and Best Make. 
WIMSHURST MACHINES, ordinary, from £1 15s. 

AERIAL GRAPHOSCOPES. Bruce's Patent. 


Illustrated Catalogue, Parts 1 and 2, Sixpence each. 


56 CHARING CROSS ROAD, LONDON, W.C. 
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BOOKS FOR THE COUNTRY AND THE SEASIDE. 


THE CAMBRIDGE NATURAL HISTORY. Edited by S. F. Harmer, M.A, 


Fellow of King’s College, Cambridge, Superintendent of the University Museum of Zoology ; and A. E. SHIPLEY, M.A, 
Fellow of Christ’s College, Cambridge, University Lecturer on the Morphology of Invertebrates. Vol. III., MOLLUSCS 
and BRACHIOPODS. By the Rev. A. H. COOKE, M.A., Fellow and Tutor of King’s College, Cambridge ; A, §, 
SHIPLEY, M.A., Fellow of Christ’s College, Cambridge ; and F. R. C. REED, M.A., Trinity College, Cambridge, 
Illustrated. Medium 8vo, 17s. net. 

PALL MALL GAZETTE.—* As for all the divisions and subdivisions, the minutiz of structure, the origin, habits, and 
distribution of the innumerable marine mollusca, this is no place to speak of them. Mr. Cooke has selected a beautifully lucid ani 
simple method of arrangement, which permits of easy reference ; and he has the advantage of excellent type and first-rate woodeu 
iilustrations.” 


AN INTRODUCTION TO THE STUDY OF SEA WEEDS. By Georer 


MURRAY, F.L.S., Keeper of Botany in the Natural History Department of the British Museum. Illustrated. Crown 8w, 
7s. 6d. 


NATURAL HISTORY OF AQUATIC INSECTS. By L. C. Mitt, F.RS, 
Professor of Biology in the Yorkshire College, Leeds. Illustrated. Crown 8vo, 6s. 


NATURE.—* Perhaps no country possesses so many amateur naturalists as England, at least in proportion to its population 
and it is not without significance in this direction that many of our best professional men of science have not thought it undignifie 
to furnish sound information on their special subjects in a popular and yet accurate manner. The present work is a good exampk 
of this, and Prof. Miall deserves praise for the admirable account he has put together of the insect inhabitants of our lakes, pond, 
and watercourses.” 


STRUCTURE AND LIFE OF BIRDS. By F. W. Heaptey, Assistant Master 


at Haileybury College. Illustrated. Crown 8vo, 75. 6d. 
THE TIMES.—* A very excellent book on ornithology.” 


SUMMER STUDIES OF BIRDS AND BOOKS. By W. Warpve Fow1, 
Author of ‘f A Year with the Birds,” &c. Crown 8vo, 6s. 


TIMES.—* Readers of Mr. Warde Fowler’s delightful ‘ Year with the Birds,’ do not need to be told what a dainty feast 
has provided for them in his new volume. . . . The volume will be treasured by all lovers of birds and their haunts.” 


A YEAR WITH THE BIRDS. By W. Warne Fowter, M.A. With Illus 


trations by BRYAN Hook. Third Edition, Enlarged. Crown 8vo, 3s. 6d. 


A HANDBOOK OF BRITISH LEPIDOPTERA. By Epwarp Meyrick 


B.A., F.L.S., F.E.S. Extra Crown 8vo. [Zzemediately. 


NATURAL HISTORY AND ANTIQUITIES OF SELBORNE. 8 
GILBERT WHITE. With Notes by FRaNK BuCKLAND, a Chapter on Antiquities by Lord SELBORNE, and new Lettes 
illustrated by P. H. DELAMOTTE. New and Cheaper Edition. Crown 8vo, 6s. 


FORTY YEARS IN A MOORLAND PARISH: Reminiscences and Researche 


in Danby-in-Cleveland. By the Rev. J. C. ATKINSON, D.C.L., Canon of York and Incumbent of the Parish, Author oR 
‘* A History of Cleveland,” ‘ A Glossary of the Cleveland Dialect,” &c. With Maps and Illustrations. Extra Crown 8y, 
8s. 6d. net. Illustrated Edition, 12s. net. 


ROMANCE OF THE INSECT WORLD. By L. N. Bapenocu. 


trations by MARGARET J. D. BADENOCH and others. Crown 8vo, 6s. 


THE BOOK OF THE ROSE. By the Rev. A. Foster Me tar, M.A., Rectof 

of Sproughton, Suffolk. Illustrated. Extra Crown 8vo, 8s. 6d. net. : 

GARDENER’S CHRONICLE.—“ You are told exactly what to do ; and you must be exacting indeed if you find any poe 

on which you desire information that is not included in these fourteen chapters. . . . This charming and instructive volum 
which, as a practical guide, we venture to think justifies its title, ambitious though it be, of ‘ The Book of the Rose. 


GARDEN FLOWERS AND PLANTS. A Primer for Amateurs. By J. WricH 
F.R.H.S., Assistant Editor of the Journal of Horticulture, Editor of Garden Work, Chief Instructor on Horticulture fort 
Surrey County Council, &c. With Fifty Illustrations. Pott 8vo, Is. 


With Illus 


MACMILLAN AND CO., LONDON. 


- : : 
j 
“ages” 
j 
\ J 
“ah 
\ 
4 
3 
. ¥ 
4 
7 
: 
ig 
: 
q 
: 
3 


M.A, 
EY, M.A, 
OLLUSCS 
ge; A. 
Cambridge, 


habits, and 
'y lucid and 
ate woodcut 


GEORGE 


Crown 8yo, 


F.RS, 


population. 
undignifiel 
od example 
ikes, pond, 


Master 


OWLER, 


arty feast he 


h Illus 


[ EYRICK, 


nediately. 


new Lettes 


searches 


h, Author 


Crown 8%, 


h 


, Rectop 


id any pot 


tive volun 


N RIGH! 


Iture for 


SEPTEMBER 26, 1895] 


NATURE 


clxxv 


THE CENTURY 


{ILLUSTRATED MONTHLY MAGAZINE. 
(PRICE ONE SHILLING AND FOURPENCE) 


AND 


ST. NICHOLAS, | 


AN ILLUSTRATED MONTHLY MAGAZINE 
FOR THE FAMILY CIRCLE. 


(PRICE ONE SHILLING). 


Messrs. MacmiILLan & Co. have the pleasure to 
announce that they have undertaken the London 
Agency of the Cenrury Company, of Union Square, 
New York; and that the above Magazines will in 
future be published at No. 30 Bedford Street, Covent 


Garden. 


Among the special attractions of the New Volume 
of THe Century will be a new Novel, by Mrs. 
Humphry Ward, entitled “Sir George Tressady” ; 
shorter Serial Stories by W. D. Howells and F. Hop- 
kinson Smith ; the continuation of Professor Sloane’s 
“Life of Napoleon,” extensively illustrated ; four 
papers by Captain Mahan, on Nelson’s most famous 
victories ; three articles on “ Rome,” by Marion Craw- 
ford, illustrated by Castaigne ; and contributions by 
Mark Twain, Rudyard Kipling, and George Kennan. 


In the November Number of Str. NicHotas there 

will be an illustrated article on the great French 
historical painter, Gerome, with reproductions of some 
of his most famous works. 
“The Sword- 
maker’s Son,” a Romance of Judea in the time of 
Christ, by W. O. Stoddard; and “ The Prize Cup,” a 
Story of Boy Life and Athletics. 


Two New Novels will be begun: 


MACMILLAN & CO., BEDFORD ST., COVENT GARDEN. 


THE PHYSICAL REVIEW : 


A JOURNAL OF EXPERIMENTAL 
THEORETICAL PHYSICS. 


AND 


CONDUCTED BY 
EDWARD L. NICHOLS anp ERNEST MERRITT. 
(Published for Corneil University.) 


Vol. III., No. 2. SEPTEMBER-OCTOBER. Price 3. net. 


ContTENTs,—A Study of the Polarisation of the Light emitted 
by Incandescent Solid and Liquid Surfaces: by R. A. Millikan. 
—aAlternating Currents when the Electromotive Force is of a 
Zigzag Wave Type: by E. C. Rimmington.—On Ternary Mix- 
tures, II.: by W. D. Bancroft.—Minor Contributions.—New 
Books. 


MACMILLAN AND CO., LONDON AND NEW YORK: 


THE PSYCHOLOGICAL REVIEW. 


Edited by J. MCKEEN CATTELL, Columbia College, 
and J. MARK BALDWIN, Princeton University. 


Vol. II., No. 5. SEPTEMBER, 1895. Price 35. 


(Annual Subscription, 16s. 6¢., payable in advance.) 


CoNTENTs.—Some Observations on the Anomalies of Self- 
Consciousness, I.: by Josiah Royce.—On Dreaming of the 
Dead: by Havelock Ellis. Emotion, Desire, and Interest, 
Descriptive: by S. F. McLennan.—Reaction Time according 
to Race: by R. Meade Bache.—Discussion : Pain Nerves: by 
H. Nichols.—Prof. Watson on Reality and Time: by J. Mark 
Baldwin. —Psychological Literature. —New Books.—Notes. 


MACMILLAN AND CO., LONDON AND NEW YORK 


THE ECONOMIC JOURNAL : 


THE JOURNAL OF THE BRITISH ECONOMIC 
ASSOCIATION. 


Edited by F. Y. EDGEWORTH. 


Vol. V., No. 19, for SEPTEMBER. Price 55. net. 
ContTENTS.—Index Numbers and Appreciation of Gold : by 
N. G. Pierson.—-The Economic Lessons of Socialism: by Prof. 
H. Sidgwick.—Some Economic Issues in Regard to Old Age 
Pensions : by C. S. Loch.—Wages in the United States and 
Great Britain, 1860-1891: by A. L. 
Notes and Memoranda.—Current Topics.—Recent Periodicals 


Bowley. —Reviews. — 


and New Books. 


MACMILLAN AND CO., LONDON AND NEW YORK. 
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NEW AND INTERESTING MICROSCOPIC eae 


Internal Organs and Alimentary System of Male Blow-Fly. © 3 6 | Blight of Grape Vine—Phylloxera—Winged .. 
” o” of Male and Female Drone- Red Spider of Hop—Tetranychus telarius 

Fly ons jen «. Each o 3 Parasite of Flying Fox (Ceylon) .. 

Section of Eye. of Snail... °o 2 Lilac Moth, opaque, very brilliant. 
air of Peccary, Long. and Trans. Sections, 1 “mounted separately Spores of Fern in Yorkshire Coal =f 

on one Slide... 2 Section through entire Hand of Feetus, very perfect 
Section of Tentacles and Arms of ‘Octopus see o 1 Foot of 
Set of 24 Botanical Slides, specially arranged for the use of Students ss Ova cf Bilharzia... 1s 
Set ¢ 4 Slides, for Students for the of Group of about 150 Diatoms from Bori,, ‘Hungary, very perfect 

ublic Health ... 210 


bad 


” ” 


coco 
ew 
Po AAAAAQAS 


Any of the above Objects naenw tr ior return on esis of remittance for price. CLAssiFiep List, representing a Stock of 40,000 First-class Objects, 
sent Post application. 
MICROSCOPE APPARATUS. 

WATSON & SONS’ “GRAND MODEL” VAN HEURCK + RY Has completely rotating stage : the mechanical movements of stage are 
controlled b _— milled heads working on one centre ; when set horizontally, the height to the centre of the eyepiece is 10 inches, the normal reading 
distance. ripod foot, which is very massive, has a spread of 10 inches in each direction. Full particulars forwarded on application. 

WATSON & SONS’ NEW CENTREING UNDERFITTING can be applied to almost any make of Student's Microscope. It enables the Sub-stage 

‘ondenser to be centred precisely with the Objective. Particulars on application. 
Full Illustrated Catalogue of Microscopes and Atparatus sent Post free on application to 
WATSO S$, Orricians To H.M. GoveRNMENT. 


Sole London Address : 313 HIG! HIGH HOLBORN, LONDON, W.C., and 78 Swanston Street, Melbourne, Australia. 


CROSSLEY ’S OIL ENGINES. 


PORTABLE OIL ENCINES. lt > . Suitable for all classes 

EFFICIENT. 


Cost of Working: REFERENCES, dc., ON 


HALF-PENNY per Horse APPLICATION. 
Power per Hour. . 


CROSSLEY BROS. OPENSHAW, MANCHESTER. 


“OPTIMUS ” PHOTOGRAPHIC OUTFITS. 


EXTRA LONG FOCUS CAMERA, 

British Journal of Photography says:—‘‘The present model Rayment Camera is 
among the very lightest of actually rigid cameras offered to the public. The rapidity a 
opening and closing is greatly facilitated by the additional arrangement for throwing the 
pinion out of gear from the rack. There is no curtailment of view when lenses of short 
focus and wide angular aperture are in use. All movements necessary to the modern 
scientific photographer are included in this compact instrument.” 


; Inciuding Rayment Camera, Three Double Dark Slides, ‘* Optimus” Rapid Rectilinear 
Lens, Instantaneous Shutter, Tripod Stand, Waterproof Case, complete— 


\" 4} x 3} 5x4 64 x 49 84 x 64 10 x 8 12 x 10 15 x 12 inches 
£10 £11 £12 £15 £20 £25 £30 


PERKEN, SON & RAYMENT, oxroxo streer, LONDON. 
KING MENDHAM & CO. 


MANUFACTURERS OF 


, WIMSHURST MACHINES. 


No. 502, with 12 in. Plates, £2 15 | No. 504, with 17 in. Plates, £4 10 
» 503, I5in. ,, 5 » 505, 5, 20in. , £510 


ELECTRICAL APPARATUS 


For Lecture, Experimental, and other Purposes. 


Write for Large New Catalogue (1st Section, ‘‘ EXPERIMENTAL”’), 
Sixth Edition, 100 pp., 620 Illustrations, Post Free, 8d. 


WESTERN ELECTRICAL WORKS, BRISTOL. 


ESTABLISHED 1876. 


Printed by RicHarp CLay anp Sons, LimiTED, at 7 and § Bread Streét Hill, Queen Victoria Street, in the City of London, and published by 
MACMILLAN AnD Co., at 29 Bedford Street, London, W.C., and 66 Fifth Avenue, New York.—Tuurspay, September 26, 1895. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


“*7To the solid ground 
Of Nature trusts the mind which builds for aye.” —WoRDSwoRTH. 


No. 1353, VOL. 52.] 


THURSDAY, OCTOBER 3, 1895. 


[PRICE SIXPENCE 


Registered as a Newspaper at the General Post Office.] 


[All Rights are Reserved. 


“NEWTONIAN” ARC LAMPS FOR LANTERNS. 


SELF-FEED ING 
FOCUS= 
KEEPING, 
Very SIMPLE. 
Thoroughly 


Catalogue 
of 


Lanterns 


MAJOR HOLDEN’S PROVISIONAL PATENT. 
SOLE MAKERS, NEWTON & 


PURE FILTER. PAPERS. 


Specially made of purest Materials and severely 
tested, are good and cheap. 


GRIFFIN’S RHENISH FILTER PAPER is a strong | 


arid thick, yet soft and 
flexible paper. without any 


perfectly than any other 
paper in the market, except 
the Swedish, which is so 
much more expensive. Its 
Ash Residue is very small. 

It filters Sulphate of 
Barium freshly precipi- 
tated’ in the cold quite 
clearly, and when hot 
brilliantly. There is no other 
paper in the market that will 
do this except the Swedish. 
_A Price List of Griffin’s Rhenish Papers, thick and thin; 
English and Munktell’s Swedish Papers, both in Sheets and 
Circles, all of the finest quality, direct from the Mills at cheap 
prices, sent POST FREE, 


pin holes, and filters more | 


“NALDER BROS. & CO. 
| CARHART CLARK 


STANDARD CELL. 


Double Pattern, as illustrated - £2 10s. 
Single Patten - - - - - - &t 15s. 


NEW CATALOGUE, POST FREE, ON 
APPLICATION. 


NALDER BROS. & CO, 
16 RED LION STREET, 
CLERKENWELL, LONDON, -E.C. 


Telephone No. 6770. 
Telegraphic Address, ‘‘ SECOHM, LONDON.” 


NEGRETTI & ZAMBRA’S | 
BINOCULARS AND TELESCOPES. 


Sole Makers of the ‘OFFICER OF THE WATCH” TELESCOPE, 


in use on all the vessels of H.M. Navy. 


— 


Nickel-plated, covered with Brown 
ther. 


Lea’ 
PRICE ... ..: £8 


Perrect Derinition & HiGu Power. 


“ARMY SIGNALLING” TELESCOPE. 


£2 2s. £2 2s. 


As supplied by NEGRETTI & ZAMBRA to the War Office. 
Length, when closed, 11 inches. Combining high power and portability. 


NEGRETTI & ZAMBRA, 
SCIENTIFIC INSTRUMENT MAKERS to the QUEEN, 
38 HOLBORN VIADUCT, E.C. 


Branches : 45 CORNHILL; 122 REGENT STREET. 
IttusTtRATED Price Lists Free sy Post. 
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LONDON SOCIETY FOR THE EXTEN- 


SION OF UNIVERSITY TEACHING. 
SESSION 1895-96. 

The following two Courses of Lectures will be delivered at Gresham 

~College, Basinghall Street, E.C. :— 

(1) In co-operation with the Royal Geographical Society. Twenty-five 
Weekly Lectures on THE PRINCIPLES OF GEOGRAPHY, by H. J. 
MACKINDER, M.A., on Monday Evenings, at 6 o'clock, beginning 
October 7. 

This Course is specially arranged for Pupil Teachers, and the Sessional 
Certificate granted in connection therewith will carry Marks at the Queen's 
Scholarship Examination. 

(2) Twenty-five Weekly Lectures on ARISTOTLE (the POETICS and 
the ETHICS), by BERNARD BOSANQUET, M.A., LL-D., on Tuesday 
Evenings, at 8 o'clock, beginning October 8. 

At the City of London College, White Street, Moorfields, E.C. 

(3) Twenty-five Weekly Lectures on THE HISTORY OF CHEMICAL 
DISCOVERY, by Prof. W. RAMSAY, Ph.D., F.R.S., on Tuesday 
Evenings, at 8 o'clock, beginning October 8. 

Tickets for the Session (consisting of three Terms), ros. ; Teachers, 5s. ; 
for each Term, 5s. ; Teachers, 2s. 6¢. Single Lectures, 1s. Syllabus of 
either Course, 6d. 

Apply, The Secretary, University Extension Office, Charterhouse, E.C. 


BALLIOL COLLEGE, CHRIST 
‘CHURCH, AND TRINITY COLLEGE, 
OXFORD. 

NATURAL SCIENCE SCHOLARSHIPS AND EXHIBITIONS. 

A Combined Examination for Natural Science Scholarships and Exhibi- 
tions will be held by the above Colleges, beginning on TUESDAY- 
NOVEMBER 10, 1895. 

Three Scholarships and two Exhibitions will be offered, the Scholarships 
being worth £80 a year. 

The subjects for Examination will be Physics. Chemistry, and Biology, 
-_ Candidates will not be expected to offer themselves in more than two of 
these. 

Particulars may be obtained by application to 

A. VERNON HARCOURT. 

Christ Church, Oxford. 


THE DURHAM COLLEGE OF | 
SCIENCE, 
NEWCASTLE-UPON-TYNE. 


The College ferms part of the University of Durham, and the University 
‘Degrees in Science and Letters are open to Students of both sexes. 

In addition to the Departments of Mathematics and Natural Science, 
complete Courses are provided in Agriculture, Engineering, Naval Archi- 
tecture, Mining, Literature, History, Ancient and Modern Languages, Fine 
Art, &c. 

c ene Hostels for Men and for Women Students are attached to the 
ollege. 

The Twenty-fifth Session begins September 23, 1895. 

Full particulars of the University Curricula in Science and Letters will be 
‘found in the Calendar (price 1s.). Prospectus on application to the 
SECRETARY. 


THE YORKSHIRE COLLEGE, LEEDS. 
DEPARTMENT OF CIVIL, MECHANICAL, AND ELECTRICAL 
ENGINEERING. 

The next Session will begin on TUESDAY, OCTOBER 8, 1895. 

Applications for Admission will be received up to Tuesday, October 1. 
The number of Students in the Engineering Department is limited to 60. A 
Preliminary Examination must be taken on entrance by those who have not 
recently passed some other approved examinations. The Courses comprise 
Lectures, Instruction in Machine and Geometrical Drawing, and Experi- 
mental Work in the Engincering Laboratories. 
may be obtained from the ReGcisTRAR of the Yorkshire College 
Leeds. 


BEDFORD COLLEGE (LONDON) 
FOR WOMEN, 
8 and 9 YORK PLACE, BAKER STREET, W. 
Principal : Miss EMILY PENROSE. 
HYGIENE AND PUBLIC HEALTH. 

The INAUGURAL LECTURE of this Course (open to the public on 
‘presentation of Visiting Cards) will be delivered by Lours Parkes, M.D., 
D.P.H., on SATURDAY, OCTOBER 5, at 3 pm. 

LUCY J. RUSSELL, Honorary Secretary. 


UNIVERSITY OF GLASGOW. 
DEPARTMENTS OF ENGINEERING AND NAVAL 
ARCHITECTURE. 

Professor ARCHIBALD BARR, D.Sc., M. Inst. CE. 
Professor J. HARVARD BILES, M.I.N.A. 
Prospectuses of the Courses, with regulations for the degrees of B.Sc. and 
D.Sc. in Engineering and Naval Architecture, and List of Bursaries, may 


be had on application to 
ASSISTANT CLERK, The University 
Assoc. R.C.S. London in CHEMISTRY is 
open to an Immediate Engagement as SCIENCE MASTER or 


DEMONSTRATOR of CHEMISTRY, &c. First-class Experience 
and References.—Apply ‘‘ CHemistry,” 42 King’s Road, Reading. 


UNIVERSITY COLLEGE, 
NOTTINGHAM. 
ENGINEERING DEPARTMENT. 
Professor: WILLIAM ROBINSON, M.E., Assoc. M. Inst. C.E, 


Sessions 1895-96 will commence on MONDAY, OCTOBER ;, 18); 
Courses of Technical Instruction, extending over three years, are arrange| 
for Boys who have just left school, and intend to take up Electrica) 
Mechanical, or Civil Engineering. These include Drawing Office, Labora. 
tory, and Workshop Practice, and Lectures in Mechanical and Electric) 
Engineering, Mathematics, Physics, Chemistry, and Metallurgy. 

he Engineering Workshops are completely equipped with Tools, jp 
Wood and Iron ; Power Plant ; Steam, Gas, and Oil en: also Forge, 
Foundry, and Metallurgical Laboratory. , 

Special facilities are offered to Students in Electrical Engineering, Ele. 
trical Laboratories fitted with Dynamos, Direct and Alternate Currey, 
designed for Lighting and Experimental Purposes, Instruction in Electr: 
and Magnetic Measurements, Dynamo-testing, &c. Students take charge 
of Lighting Dynamo, trim Arc Lamps, and do Practical Wiring. 

Composition Fee for Complete Courses, £6 per Term, including use of 
Tools and Apparatus. 

For Prospectus, &c., apply to the SECRETARY. 


THE ELECTRICAL 
GENERAL ENGINEERING COLLEGE, 


SCHOOL OF SCIENCE. 


PENYWERN HOUSE, 2 and 4, PENYWERN ROAD, 
. EARL’S COURT, S.W. 
Principat—G. W. TUNZELMANN, B.Sc., M.I.E E. 
Senior-INstructor—C, CAPITO, M.I1.E.E., M.I.M E. 

Laboratories, Dynamo Room, Steam Engine, Engineering Workshop 
with Machine Tools, Pattern Shop, &c. 

The College provides a Training for Electrical, Mechanical, Civil, and 
Minirg Engineers, for Science Students in Mathematics, Physics, Chem- 
istry, Suter. Geology, and Mineralogy, and Preliminary Training fx 
Students entering Cooper's Hill and the Central Institution. 


CITY AND GUILDS OF LONDON 
INSTITUTE. 


WANTED, an Assistant in the Physical Department, City and Guilds 
Central Technical College, Exhibition Road, having a practical knowledge 
of Alternative Current Working. Salary £100 per Annum. 

Apply in the first instance by letter to Prof. Ayrton. 


JOHN WATNEY. Honorary Secretary, 


ASTRONOMICAL ASSISTANT. — The 
Post of Assistant to the Professor of Astrenomy in the Universityd 
Dublin at Dunsink Observatory is now VACANT. The Salary is £2» 
per annum, with a Residence in the Observatory Grounds. Applications, 
with Copies of Testimonials, should be sent to Prof. ArrHur A. Raw 
sauT, Sc.D., F.R.A.S., Dunsink Observatory, Co. Dublin, on or before 
October 15. 


ASSISTANT required in the Geological 
Society's Office. Unmarried. Age between 21 and 35, and of good 
moral character. Must write a good hand and be well versed in 
accounts. Some knowledge of foreign languages desirable. Salary # 
commence at £80 per annum, with Apartments. For further particulars 
apply, by letter only, to AssistanT SECRETARY, Geological Society, 
Burlington House, V 


MANUFACTURER OF 

ELECTRICAL & PHYSICAL 
INSTRUMENTS, 

q 44 Hatton Garden, London. 
Catalogues Free. 


OPTICAL & SCIENTIFIC INSTRUMENTS. 


Spectrometers, Spectroscopes, Goniometers, Cathetometers, Optical 
Benches, &c., &c. Instruments for special purposes constructed to Clients 
own designs. Prices moderate. 

W. WILSON (formerly Foreman at Messrs. ELLIOTT BROS.) 
56 Crogsland Road, Chalk Farm, London, N.W. 


THE IRISH NATURALIST. 


A Monthly Magazine of Irish Zoology, Botany, ani 
Geology. Price 6d. 
Edited by GEO. H. CARPENTER, B.Sc., and R. LLOYD 
PRAEGER, B.A. 
Vol. 1 (1892), Price 3s. 6d. Vol. 2 (1893), Price 5s. Vol. 3 (1894) will be 
sent in Monthly Parts to any Address for 5s. 
Dublin: EASON & SON, Lrtp., 40 Lower Sackville Street 
(to which Address Subscriptions should be sent). 
London: SIMPKIN, MARSHALL, HAMILTON, KENT, & CO 
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Sale by Auction. 
MONDAY, OCTOBER 14. 
VALUABLE COLLECTIONS OF CURIOSITIES. 
MR. J. C. STEVENS will sell by AUCTION | 


at his Great Rooms, 38 King Street, Covent Garden, on MONDAY, 
OCTOBER 14, at half-past 12 o'clock precisely, a Collection ef Curiosi- 
ties from New Guinea, India, Terre del Fuego, and other parts, consist- 
ing of War Clubs, Food Bowls, Paddles, Obsidian Headed Spears, 
Roars’ Tusks, Breast Ornaments, Bone Daggers, a Collection of Curios 
cimens, the Property of the late DucHEss or 


and Natural History S 
‘ossils, Shells, Birds in Cases, Skulls, &c., 


Mantua— Minerals, 

Cabinets, &c. : - 

On view the Saturday prior, 12 till 4, ~ Morning of Sale, and Catalogues 
had. 


LANTERN SLIDES IN ZOOLOGY AND BOTANY. 


We have now ready extensive series of beautifully executed Lantern 
Slides, specially selected and adapted for Popular Science Lectures. 
The following are a few of the Sets in stock :— 

1. Evolution. 8. The Metamorphoses of Insects 


. Common Objects of the Sea- 9. The Beginnings of Life (Pro- 


Shore. 
The Contents of the Tow-Net. tozoa, &c.). 


A Dredging Cruise. 
Zoophytes and Jelly-fish. 
Star-fish and Sea-urchins. 


1o. Elementary Zoology. 
11. The Fertilisation of Flowers. 
The Metamorphoses of Crus- 12. The Mechanism of Plants. 
tacea. 13. The Scenery of Jersey. 
The number of Slides in each Series can be varied to suit individual 
requirements. 

Price 1/- each, with reduction for a Quantity. 
Slides 40 Order at same Price as from Stock ; on Hire at 
2/- per doz. 

Perfect Workmanship Guaranteed. Full Particulars on 

application. 


JAMES HORNELL, BIOLOGICAL LABORATORY, JERSEY. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Protococcus, Volvox, Spirogyra, Vaucheria, Amceba, Vorticella, Hydra; 


Lacinularia, Pedalion, Leptodora, Cristatella, and other Pond Life. rice — 


1s. per Tube, Post-free, with Drawing and Description. Helix pomatia, 
Astacus nobilis, Amphioxus, &c., for Dissection purposes. Clarke’s Black 
Cement, for sealing and finishing Microscopic Slides (Spirit-proof and highly 
recommended for Fluid Mounts), Price 1s. per Bottle. List free. 


THOMAS BOLTON, 


OF THE UNITED KINGDOM. 

THE LABORATORY, PLYMOUTH. 

The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Cureetytia, Alcy- 
onium ; Hormiphora (preserved) ; Leptoplana ; Lineus, Amphiporus ; Nereis, 
Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, Gammarus, 
Ligia, Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, Pectens, 


(preserved), Scyllium, Raia, &c., &c. 
For prices and more detailed lists apply to 
Biological Laboratory, Plymouth. 


Bugula, Crisia, Pedicellina ; Holothuria, Asterias, Echinus; Ascidia, Salpa | 
| 


THE DIRECTOR. 


COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


For the Use of Students, Science Teachers, Prospectors, &c., and to 
Illustrate the leading Text-books, in Boxes, with Trays. 
50 Specimens, 10s. 6d.; 100 do., 21ls.; 200 do., 42s- 
New Price List of Minerals, Rocks, and Stratigraphical Series 
of Fossils, Post Free. 
ROCK SECTIONS for the MICROSCOPE, from 1s. 6d. each, Post Free. 
CaTALoGugEs GRATIS. 
CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &c., 


THOMAS RUSSELL, 


78 NEWGATE STREET, LONDON, E.C. 


F. H. BUTLER, M.A. Oxon., Assoc. R. 8. Mines. 
NATURAL HISTORY AGENCY. 

158 BROMPTON ROAD, LONDON. 
Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 

NOW ON SALE :—The Contents of Three Collections of Fossils recently 
acquired, including finely preserved exampies of numerous Species from 
most of the Geological Formations, notably Fish from the Lower Lias, and 
Mollusca from the Mountain Limestone, Chalk, Barton and Bracklesham 
Beds, Oligocene, and Crag ; also Gold in the Matrix from several localities, 
Infusorial Earth from Talbot, Victoria; Polished Agates, Labradorite, and 
other Ornamental Minerals, and Gabbro, Troctolite, and Augite-Andesite 
from Germany. Collections of Natural History Objects provided to order 

and sent on approval. 

A few copies of Dr. Hume's ‘RESEARCHES ON THE UPPER 
CRETACEOUS ZONES” still on hand, Price 3s. each. Also THE 
GLACIALISTS’ MAGAZINE, as issued, 6d. per copy. 


JAMES R. GREGORY & CO. 
MINERALOGISTS, &c. 


HAVE NOW 


REMOVED TO 
1 KELSO PLACE, STANFORD ROAD, 


KENSINGTON, W. 


A few minutes from Natural History Museum, Science Schools, South 
Kensington, High Street, and Gloucester Road Stations. 


| Specimens, Collections, Appliances, &c. Lists as usual. 
New Catalogues preparing. 


REMOVED FROM 88 CHARLOTTE STREET, FITZROY SQUARE. 
HOLLOWAY’S PILLS 
CURE 
| Biliousness, Sick Headache, Indigestion 
| and all Internal Complaints. 
CAN BE TAKEN BY THE MOST DELICATE. 


Holloway’s Pills and Ointment may be obtained of 
all Medicine Vendors. 


SCIENTIFIC 


WORTHIBES. 


The following is a list of the Steel Portraits that have appeared in the above Series :— 


MICHAEL FARADAY. 

THOMAS HENRY HUXLEY. 

CHARLES DARWIN. 

JOHN TYNDALL. 

SIR GEORGE GABRIEL STOKES. 

SIR CHARLES LYELL. 

SIR CHARLES WHEATSTONE. 

SIR WYVILLE THOMSON. 

ROBERT WILHELM BUNSEN. 
LORD KELVIN. 4 
BARON ADOLF ERIK NORDENSKJOLD. | 
HERMANN L. F. HELMHOLTZ. 
SIR JOSEPH DALTON HOOKER. 
WILLIAM HARVEY. 
SIR GEORGE B. AIRY. | 


N.B.—The Portrait of Sir A. Geikie is the first of a New Series, and is a Photo 


J. LOUIS R. AGASSIZ. , 
JEAN BAPTISTE ANDRE DUMAS. 
SIR RICHARD OWEN. 
JAMES CLERK MAXWELL. 
JAMES PRESCOTT JOULE. 
WILLIAM SPOTTISWOODE. 
ARTHUR CAYLEY. 
SIR C. W. SIEMENS. 
JOHN COUCH ADAMS. 
JAMES JOSEPH SYLVESTER. 

MITRI IVANOWITSH MENDELEEF. 
LOUIS PASTEUR. 


SIR ARCHIBALD GEIKIE. 
ravure. 


Proof impressions of these, printed on India paper, may be had from the Publishers, price 5s. each; or the Set of 28 
Portraits in a Handsome Portfolio for £7 5s., carriage paid. The Portfolio may be had separately, price 6s. 


Cheques and Money Orders payable to MACMILLAN & CO. 


OFFICE OF “NATURE,” 


29 BEDFORD STREET, STRAND, W.C. 


mi 
| 
| 
| 
} 
——--—-—--—— 
__25 BALSALL HEATH ROAD, BIRMINGHAM. 
MARINE BIOLOGICAL ASSOCIATION 


STONE’S TIME-SAVING 
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SCIENCE PROGRESS 


A MONTHLY REVIEW OF CURRENT 
SCIENTIFIC INVESTIGATION. 
Edited by J. BRETLAND FARMER, M.A. 

With the Co-operation of a powerful Editorial Committee. 


Contents of OCTOBER Number. 
RECENT PROGRESS IN THE STUDY OF ALLOYS. By F. H. 


NEVILLE. 
GALVANOTROPISM OF TADPOLES. By Avucusrus D. WALLER 
M.D., F.R.S., Lecturer on Physiology in St. Mary's Hospital Medical 


School. 
THE CHROMATOPHORES OF ANIMALS. By WaLTer GarRsTANG, 
M.A., Fellow of Lincoln College, Oxford. 


THE SPACE RELATIONS OF ATOMS (Continued). By ARNOLD 
Ph D. 


THE SYNTHESIS OF PROTEIDS. By W. D. Hatuisurton, M.D., 
F.R.S., Professor of Physiology, King’s College, London. 
APPENDICES : 
I. NOTICES OF BOOKS. 
II. CHEMICAL LITERATURE FOR AUGUST, 1895. 

Price HALF-A-CROWN, Subscription Price, 25s. per Annum, Post Free. 
Vors. I., II. and III., in Handsome Cloth Boards, each containing 
over 500 pp., Now Ready. Price 15s. each. 

London: THE SCIENTIFIC PRESS, Limited, 428 Strand, W.C. 


FOR FARMERS AND STUDENTS OF AGRICULTURE. 
This Day is Published, 385 pp., or: ~ ae Tables of Food Stuffs, 8s. 6d., 
“loth. 


FARM FOODS; 
Or, the Rational Feeding of Farm Animals. 


py Prof. EMIL V. WOLFF, Director of the Royal Agricultural een 
ohenheim. Authorised Translation from the Sixth German Edition, by 
Hersert H. Cousins, M.A. Oxon, Lecturer in Chemistry at Wye 
Agricultural College. 

GURNEY & JACKSON, 1 Parernoster Row. 


r. Van Voorst’'s Successors.) 


LANTERN SLIDES. 
G.W. WILSON & CO., 


LIMITED, 
Have just published a Special List of 


750 GEOLOGICAL SLIDES FROM NATURE, 


and other Educational Subjects. 
Sent post free on receipt of Address. 


2, ST. SWITHIN STREET, ABERDEEN. 
THE TOTAL ECLIPSE OF THE SUN, 
AUGUST og, 1896. 

The ORIENT STEAM NAVIGATION COMPANY, Ltd., propose to 
send one of their Steamships of about 4009 tons gross a and 3000 H.P. 
to Vadsé in the Varanger Fiord, oo (about 30° E. Long.), to enable 
observation to be made of the above Eclipse. 

Itinerary :—Leave London July 21, visit Odde, Bergen, Naes, Molde, 
Trondhjem, Hammerfest, North Cape ; arrive Vadsé August 3 ; leave Vadsé 
soth ; arrive London August 17. 

Passage money, 40 guineas. 

Preliminary Deposit on Booking, £5. Early application is desirable. 

F. GREEN & CO. Head Offices, 
} Fenchurch Avenue, 
\ANDERSON, ANDERSON, & CO. London. 


For further Particulars apply to the latter Firm, 5 Fenchurch Avenue, 
E.C., or to the West-End Branch Office, 16 Cockspur Street, S.W. 


“NO END OF WORRY SAVED BY USING 


Managers: 


For keeping in order all SPECIALITI Es 


LETTERS, PAPERS, PAMPHLETS, Music, &c. 
Sold by Stationers everywhere. Send postcard for Illustrated Catalogue to 
the manufacturers, 
HENRY STONE & SON, BANBURY. 
Special Boxes, Files, and Cabinets made to order for avariety of purposes. 


Just Published, Price 3s., Free by Post, 3s. 4}. 


THE OWENS COLLEGE CALENDAR 


for the SESSION 1895-6. 


J. & A. CHURCHILL 
PUBLISHERS. 


MENTAL PHYSIOLOGY, ESPECIALLY 
in its RELATION to MENTAL DISORDERS. B THEO. 8, 
HYSLOP, M.D., Assistant Physician, Bethlem Royal Hospital ; Le. 
Mental Diseases, St. Mary's Hospital. With Tilustration, 
vo, 185. 


THE ELEMENTS of HEALTH: an Intro. 
duction to the Study of HYGIENE. By LOUIS C. PARKES, M.D, 
D.P.H., Medical Officer of Health for Chelsea, Lecturer on Publi 
Health at St. George’s Hospital. With Illustrations, Post 8vo, 3s. 6d, 


ILLUSTRATED AMBULANCE LEC 
TURES (to which is added a Nursing Lecture), in accordance with the 
Regulations of the St. John’s Ambulance Association. By JOHN M. 
H. MARTIN, M.D., F.R.C.S., B.S. Fourth Edition, with 60 En- 
gravings, Crown 8vo, 2s. 


PRACTICAL AMBULANCE TABLETS. 
By SYDNEY PARTRIDGE, M.D., Examiner and Lecturer to the 


St. John’s Ambulance Association. Fourth Edition, Enlarged, with 
Engravings, ts. 


ELEMENTS OF HUMAN PHYSIOLOGY. 
By ERNEST H. STARLING, M.D., Joint-Lecturer on Physiology 
at Guy’s Hospital. Second Edition, Revised and Enlarged, with 
126 Engravings, Crown 8vo, 7s. 6d. 


A MANUAL OF BOTANY. By J. Reynolds 
GREEN, F.R.S., Sc.D., Professor of Botany to the Pharmaceutical 
Society ; Examiner in Botany to the Universities of London and 
Glasgow. 2 Vols., Crown 8vo. 


“4 I. MORPHOLOGY AND ANATOMY. With 778 Llustrations, 
75. 6d. 


Vol. Il. CLASSIFICATION AND VEGETABLE PHYSIOLOGY | 
(in the press). 


PRACTICAL CHEMISTRY AND QUALI- 
TATIVE ANALYSIS: specially adapted for Colleges and Schools 
By FRANK CLOWES, D.Sc., mo of Chemistry in University 
College, Nottingham. Sixth Edition, with 84 Engravings, Post 8vo, 
8s. 6d. 


ELEMENTARY QUALITATIVE ANA- 


LYSIS: suitable for Organised Science Schools. By FRANK 
CLOWES, D.Sc.Lond., Professor of Send in University College, 
Nottingham, and J. BERNARD COLEMAN, Head of the Chemical 
Department, South-West London Polytechnic. With Engravings, Post 
8vo, 2s. 6d. 


By the same Authors. 


QUANTITATIVE ANALYSIS: specially 


adapted for Colleges and Schools. Third Edition, with 106 Engravings, 
Post 8vo, gs. 


VALENTIN’S QUALITATIVE ANA- 
LYSIS. Edited by Dr. W. R. HODGKINSON, F.R.S.E., Professor of 
Chemistry and Physics in the Royal Military Academy and Artillery 
College, Woolwich. Eighth Edition, Revised and Enlarged, 8s. 6d. 


BLOXAM’S CHEMISTRY, INORGANIC 
AND ORGANIC, with Experiments. Re-written and Revised by 
JOHN MILLAR THOMSON, Professor of Chemistry, Kings 
College, London, and ARTHUR G. BLOXAM, Head of the Chem- 
istry Department, The Goldsmiths’ Institute, New Cross, London. 
Eighth Edition, with 281 Engravings, 8vo, 18s. 6d. 


BLOXAM’S LABORATORY TEACHING: 
or, Progressive Exercises in Practical Chemistry. Edited by ARTHUR 
G. BLOXAM, Head of the Chemistry Department, The Goldsmiths 
Institute, London. Sixth Edition, Revised and much Enlarged, with 
80 Woodcuts, Crown 8vo, 6s. 6d. 


LONDON : 


MACMILLAN & CO., London. J. E. CORNISH, Manchester. 


J. & A. CHURCHILL, 11 New BURLINGTON STREET. 
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THE 
CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 
LIMITED. 
Carlyle Road, 
ppendix to Descripti Lix rfo- d Physiological Instruments, 
t ‘Sl an te) 
new of Apparatus desi ed and manu- 
factured by the Company since June 1892, including BIFILAR PEN- 
DULUM for measuring Earth Tremors, YULE’'S HARMONIC 
ANALYSER, and PLATINUM PYROMETERS for Scientific and 
_ Post Free on Application. 

MANUFACTURERS OF IMPROVED MICROTOMES AND 
ACCESSORIES FOR SECTION CUTTING. 
Seismographs for automatically recording some of the Phenomena 
of Earthquakes, as supplied to many of the leading Observatories. 


Scientific Apparatus designed and manufactured for 
special purposes. 
Address all communications: 
“Instrument Company, Ltd., Cambridge.” 


FREDK. JACKSON & Co. 


(Late MOTTERSHEAD & CO.), 


14 CROSS STREET, MANCHESTER 


Goods Entrance: 10 Half-Moon Street, 


LABORATORY FURNISHERS, 


Importers, Manufacturers, and Dealers in 


CHEMICAL AND PHYSICAL 
APPARATUS 


Of every Description. 


Fine Chemicals, Volumetric Solutions, 
Plain and Stoppered Bottles, 


AND EVERY LABORATORY REQUIREMENT. 


Illustrated Catalogue of Apparatus, with Price List 
of Chemicals, free on application. 
Telegraphic Address—‘‘ APPARATUS, MANCHESTER.” 
Telephone Number—2038. 


Apparatus or estimation of sulphur in spent oxide. 


STANLEY 


LDP 


Mathematical Instrument Manufacturer to H.M. Government, Council 
of India, Science and Art Department, Admiralty, &c. 
Mathematical, Drawing, and Surveying Instruments 
of every description 
Of the Highest Quality and Finish, at most Moderate Prices. 
lilustrated Price List Post Free. 

W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only Gotp 
MEDAL in the International Inventions Exhibition 1885 for Mathematical 
Work. Silver Medal, Architects’ Exhibition. 1886. 

Address :—GREAT TURNSTILE, HOLBORN, LCNDON, W.C. 


TO SCIENCE LECTURERS. 


See Mr. HUGHES'S PATENT COMBINATION OPTICAL 
LANTERN, used by late W. Lant CARPENTER, —r Prof. Forses, &c. 
Miniature Triple Lantern constructed for B. J. ALDEN, Esq. ; at 
success. New Oxyhydrogen Microscope. Science Lanterns "be Class 
Demonstration. Magnificent Results. Docwra Triple, Prize Medal, 
Highest Award. Supplied to the Royal Polytechnic Institution, Dr. H. 

RATTAN GUINNESS, Madame ApELINA Parti, &c. Patent Pamphengos 
Science Lanterns. The Universal Lantern 4-inch Condensors, 4-wick Lamp, 
Portrait Combination front Lenses, 1 5s. 6a., marvellous value. Science 
Lecture Sets. Novelties. The Lantern Kaleidoscope. Cheapest Lantern 
Outfits in the World. Grandly Illustrated Catalogue, over 180 choice En- 
ravings, 6d.; Postage, 3d. List of 300 Lecture Sets, Science Subjects, 

iews, &c., 6d.; Postage, 2d. Pamphlets Free.—W. C. HUGHES, 
SPEciAList, Brewster House, 82 Mortimer Road, Kingsland, N. 


PHCENIX FIRE OFFICE, 
19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
EsTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 
SEcRETARIES—W. C. MACDONALD and F. B. MACDONALD. 
LOSSES PAID OVER £20,600,000. 


PHYSIOLOGICAL AND TECHNOLOGICAL 
LABORATORY FOR THE FERMENTATIONS. 
COPENHAGEN (30 Frydendalsve)). 


Direcror: ALFRED JORGENSEN, 
Author of ‘* Micro-Organisms and Fermentation.” 


Courses of Instruction, for Beginners as well as for Advanced Students, in 
the Physiology and Technology of Fermentations, with particular regard to 
Hansen's System for the Analysis and Pure Cultivation of Yeast. Entrance 
possesses f Cul 

e ratoi a numerous collection of Culture-Yeast Species, 
Wild Yeasts, ymog¢nic Bacteria. 

Manuals of Instruction :—Alfred Jérgensen: ‘‘ Micro-Organisms and 
Fermentation” (published by F. W. Lyon, Eastcheap Buildings, London), 
patie ay’ 1893; French Edition (Paris, 1894); Third German Edition 

rlin, :&g2). 

E. Chr. Tene : “ Untersuchungen aus der Praxis der Garungsindustrie “ 
Beitrage zur Lebensgeschichte der Mikroorgani ), published by R. 
idenbourg, Munich, 2 vols., 1890-92. In French in Comptes rendus du 

Laboratoire de Carlsberg (Hagerup, Copenhagen). English Edition, 
London (Spon), 189s. 
Further particulars on application to Director. 


MINERALS, FOSSILS, ROCKS, 


Both single specimens and systematically arranged Collections. The 
correctness of the designations is warranted. On d d tri 7 t 
will be sent. Attention is drawn to my 


COLLECTION of 35 CRYSTAL-MODELS in WOOD, 


size about 5 cm., containing all models sketched in the “ Mineralogy of 


rial consig 


Rutley. 
Package and Postage... 
£170 


My different Catalogues: I. Mineralogy (Minerals, Meteorites, Mineral 
Preparations for Exhibiting Optical Phenomena, Mineralogical Apparatus 
and Utensils). II. Palzontology and General Geology (Illustrated). III. 
Gypsum Casts (Illustrated). IV. Rocks, Thin Sections of Rocks, Petro- 
graphical Apparatus and Utensils. W#ll be supplied Gratis on Application. 


Dr. F. KRANTZ, 
Rhenish Mineral Office, Bonn on the Rhine. 


ESTABLISHED 1833. 
(Represented by Messrs. HARRINGTON Bros., Cork, Ireland, 
and Oliver’s Yard, 53A, City Road, London.) 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis, China, Lacquer, Gongs, Shells, and other Curios. 


NOTICE.—Advertisements and business letters for 
NATURE should be addressed to the Publishers ; 
Editorial communications to the Editor. The tele- 
graphic address of NATURE is “ PHUSIS,” LONDON. 


SUBSCRIPTIONS TO “NATURE.” 


& 

Half-yearly. . .... 0114 6 

To ALL PLACES ABROAD :— 
Half-yearly . O15 6 
CHARGES FOR ADVERTISEMENTS. 

4s & 

Three Linesin Column ...... 
Per Lime after 
One Eighth Page, or Quarter Column . 0 18 6 
Quarter Page, or Half a Column ... I 15 © 
Half a Page, ora Column ...... 3 5 
Whole Page . 660 


Money Orders payable to MACMILLAN & CO. 


OFFICE: 29 BEDFORD STREET, STRAND, W.C. 
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MESSRS. MACMILLAN & CO.’S BOOKS 


STUDENTS OF EVOLUTION. 


COLUMBIA UNIVERSITY BIOLOGICAL SERIES. 
EDITED BY 
HENRY FAIRFIELD OSBORN, 
Da Costa Professor of Biology in Columbia College. 


I. AMPHIOXUS AND THE ANCES- 


TRY OF THE VERTEBRATES. By ARTHUR 


WILLEY, B.Sc., Tutor in Biolugy, Columbia College ; 
Witha | 


Balfour Student of the University of Cambridge. 
Preface by HENRY FAIRFIELD OsBorN. 8vo. 
net. 


FROM THE GREEKS TO DAR- 
WIN. An Outline of the Development of the Evolution 
Ideaw By HENRY FAIRFIELD OSBORN, Sc.D., 
Da Costa Professor of Biology in Columbia College, Curator 
in the American Museum of Natural History. 8vo. 9s. 
net. 


Ill. FISHES, LIVING AND FOSSIL. 


An Outline of their Forms and Probable Relationships. 
By BASHFORD DEAN, Ph.D., Instructor in Biology, 
Columbia College, New York City. 8vo. 

[/mmediately. 


IV. THE CELL IN DEVELOPMENT 
AND INHERITANCE. By EDMUND B. WILSON, 
Ph.D., J. H.U. [2 preparation. 


10s. 6d. 


II. 


SOCIAL EVOLUTION. By BenJAMIN 
KIDD. New and Cheaper Edition, Revised, with a New 
Preface. Fourteenth Thousand. Cr. 8vo. 55. net. 


THE EVOLUTION OF INDUSTRY. 
By HENRY DYER, C.E., M.A., D.Sc. 8vo. 10s. net. 

EVOLUTION AND MAN’S PLACE 
IN NATURE. By HENRY CALDERWOOD, LL.D., 
Professor of Moral Philosophy, University of Edinburgh. 
Crown 8vo. 7s. 6d. 


THE RELATIONS OF MIND AND 


BRAIN. By Prof. H. CALDERWOOD, LL.D. 
Third Edition. 8vo. 8s. 


MATERIALS FOR THE STUDY 


OF VARIATION. Treated with Especial Regard to 
Discontinuity in the Origin of Species. By WILLIAM 
BATESON, M.A., F.R.S., Fellow of St. John’s Coilege, 
Cambridge. 8vo. 215. net. 


THEORY OF 
AND HEREDITY. 


fessor at the Tulane University of Louisiana. Crown 8vo. 
6s. net. 


ORGANIC EVOLUTION AS THE 


RESULT OF THE INHERITANCE OF ACQUIRED 
CHARACTERS ACCORDING TO THE LAWS OF 
ORGANIC GROWTH. By Dr. G. H. THEODOR 
EIMER, Professor of Zoology and Comparative Anatomy 
in Tiibingen. Translated by J. T. CUNNINGHAM, 
M.A., F.R.S.E., late Fellow of University College, 
Oxford. S8vo. 125. 6d. 


By A. R. WALLACE, F.R.S. 
DARWINISM : 


A 


With Maps and Illustrations. Extra Crown 8vo. 9s. 


MACMILLAN 


| NATURAL SELECTION 


DEVELOPMENT FLOWERS,FRUITS, AND LEAVES. 


By HENRY B. ORR, Ph.D., Pro- | 


an Exposition of the , 
Theory of Natural Selection, with Some of its Applications. _ 


By A. R. WALLACE, F.R.S. 


AND 
TROPICAL NATURE. Essays on Descriptive and 
Theoretical Biology. Extra Crown 8vo. 6s. 


_ISLAND LIFE;; or the Phenomena and 


Causes of Insular Faunas and Floras. Including a Revision 
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cloth boards, 6s. 
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KING'S COLLEGE, LONDON. 
GEOLOGY. 
Prof. H. G. SEELEY, F.R.S., will deliver pemators and Advanced 
‘Courses of Lectures in PHYSICAL GEOGRAPHY, GEOLOGY, and 
MINERALOGY, on Monday, Tuesday, and Thursday Evenings, com- 


mencing October r4th. 
King’s College, London, W.C. 


For Particulars apply | to the SECRETARY, 

SELECTED DIATOMACE&. Highest 
Quality. Rare Specimens. Large Circles. Symmetrical Groups. 
Lists. Group of 100 Diatoms from Colon Panama. 4s. 6d., post free.— 
* Microscopist,” c/o Messrs B. Corry and Co., 21 Eliza Street, 
Belfast. 


THE TOTAL ECLIPSE OF THE SUN, 
AUGUST 4g, 1896. 


The ORIENT STEAM NAVIGATION COMPANY, Ltd., propose to 
send one of their Steamships of 2bout 4000 tons gross register and 3000 H.P 
to Vadsé in the Varanger Fiord, Lapland (about 30° E. Long.), to enable 
observation to be made of the above Eclipse. 

Itinerary :—Leave London July 21, visit Odde, Bergen, Naes, Molde, 
Trondhjem, Hammerfest, North Cape ; arrive Vadsé August 3 ; leave Vadsd 
roth ; arrive London August 17. 

Passage money, 40 guineas. 

Preliminary Deposit on Booking, £5. 


Early application is desirable. 


F. GREEN & CO. Head Offices, 
Managers Fenchurch Avenue, 
\ANDERSON, ANDERSON, & CO.J London. 


For further Particulars apply to the latter Firm, 5 Fenchurch Avenue, 
E. C., or to the West-End Branch Office, 16 Cockspur Street, S.W. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Protococcus, Volvox, Spirogyra, Vaucheria, Amoeba, Vorticella, H ydra, 
Lacinularia, Pedalion, Leptodora, Cristatella, and other Pond Life. rice 
as. per Tube, Post-free, with Drawing and Description. Helix pomatia, 
Astacus nobilis, Amphioxus, &c., for Dissection purposes. Clarke's Black 
Cement, for sealing and finishing Microscopic Slides (Spirit-proof and highly 
‘recommended for Fluid Mounts), Price 1s. per Bottle. List free. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 

The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- 
onium ; Hormiphora (preserved) ; Leptoplana ; Lineus, Amphiporus ; Nereis, 
Aphrodite, Arenicola, Lanice, Terebella; Lepas, "Balanus, Gammarus, 
Ligia, Mysis, Nebalia, Carcinus ; Patella, Buccinum, Eledone, Pectens, 
Bugula, Crisia, Pedicellina ; neem, Asterias, Echinus ; Ascidia, Salpa 
(preserved), Scyllium, Raia. &ce., &e. 

For prices and more detailed ists apply to 

Biological Laboratory, Plymouth. 


THE DIRECTOR. 


F. H. BUTLER, ™.a. Oxon., Assoc. R. 8. Mines: 


NATURAL HISTORY AGENCY. 
158 BROMPTON ROAD, LONDON. 


Dealer in Rocks, Minerals, Fossils, ‘and other Objects 
of Scientific Interest. 

NOW ON SALE :—The Contents of Three Collections of Fossils recently 
acquired, including finely preserved examples of numerous Species from 
most of the Geological Formations, notably Fish from the Lower Lias, and 
Mollusca from the Mountain Limestone, Chalk, Barton and Bracklesham 
Beds, Oligocene, and Crag ; also Gold in the Matrix from several localities, 
Infusorial Earth from Talbot, Victoria; Polished Agates, Labradorite, and 
other Ornamental Minerals, and Gabbro, Troctolite, and Augite-Andesite 
from Germany. Collections of Natural History Objects provided to order 
“= sent on approval. 

A few copies of Dr. Hume’s ‘‘RESEARCHES ON THE UPPER 
CRETACEOUS ZONES” still on hand, Price 3s. each. Also THE 
GLACIALISTS’ MAGAZINE, as issued, 6d. per copy. 


JAMES R. GREGORY & CO. 


MINERALOGISTS, &c. 


HAVE NOW 


REMOVED TO 
1 KELSO PLACE, STANFORD ROAD, 


KENSINGTON, W. 


A few minutes from Natural History Museum, Science Schools, South 
Kensington, High Street, and Gloucester Road Stations. 


Specimens, Collections, Appliances, &c. Lists as usual. 
New Catalogues preparing. 


REMOVED FROM 88 CHARLOTTE STREET, FITZROY SQUARE. 


PHGNIX FIRE OFFICE, 


19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W, 
EsTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 
SecreTaries—W. C. MACDONALD and F. B. MACDONALD. 
LOSSES PAID OVER £20,000,000. 


ALBERT EDWARD JAMRACH 


(Late CHARLES JAMRACH), 
NATURALIST, 
180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis, China, Lacquer, Gongs, Shells, and other Curios. 


COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


For the Use of Students, Science Teachers, Prospectors, &c., and to 
Illustrate the leading Text-books, in Boxes, with Trays. 

50 Specimens, 10s. Gd.; 100 do., 2ls.; 200 do., 42s. 
New Price List of Minerals, Rocks, and Stratigraphical Sevies 
of Fossils, Post Free. 

ROCK SECTIONS for the MICROSCOPE, from rs. 6d. each, Post Free. 
CaTALoGuEs GRATIS. 

CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &c., 


always in stock. 
THOMAS D. RUSSELL, 


78 NEWGATE STREET, LONDON, E. C. 


STANLEY 


Instrument Manufacturer to H.M. Government, Council 
f India, Science and Art Department, Admiralty, &c. 
Mathematical, Drawing, and Surveying Instruments 
of every description 
Of the Highest Quality and Finish, at most Moderate Prices. 
Illustrated Price List Post Free. 

W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only GoLp 
MEDAL in the International Inventions Exhibition 1885 for Mathematical 
Work. Silver Medal, Architects’ Exhibition, 1886. 

Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


SCIENCE LECTURERS. 


See Mr. HUGHES'S PATENT COMBINATION OPTICAL 
LANTERN, used by late W. Lant CarpPenTERr, Esq., Prof. &c. 
Miniature Triple Lantern constructed for B. J. MALDEN, ss 
success. New Oxyhydrogen Microscope. Science penta or Class 
Demonstration. Magnificent Results. Docwra Triple, Prize Medal, 
Highest Award. Supplied to the Royal Polytechnic nstitution, Dr. H. 
Grattan GUINNESS, Madame ApDELINA Patti, &c. Patent Pamphengos 
Science Lanterns. The Universal Lantern 4-inch Condensors, 4-wick Lamp, 
Portrait Combination front Lenses, £1 5s. 6¢@., marvellous value. Science 
Lecture Sets. Novelties. The Lantern Kaleidoscope: Cheapest Lantern 
Outfits in the World. Grandly Illustrated Catalogue, over 180 choice En- 

ravings, 6d.; Postage, 3d. List of 300 Lecture Sets, Science Subjects, 

iews, &c., 6d. ; Postage, 2d. Pamphlets Free.—W. C. HUGHES, 
Brewster House, 82 Mortimer Road, N. 


OF 
ELECTRICAL & PHYSICAL 
INSTRUMENTS, 
44 Hatton Garden, London. 


Catalogues Free. 


HOLLOWAY’S OINTMENT 
CURES 
Gout, Rheumatism, Lumbago, Sciatica, 
Cuts, Bruises, Sprains, &c. 
INVALUABLE FOR ALL SKIN DISEASES. 
Holloway’s Ointment and Pills may be obtained of 
all Medicine Vendors. 
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Sales by Huction NOTICE.—Advertisements and business letters for 
: NATURE should be addressed to the Publishers ; 
MONDAY NEXT. Editorial communications to the Editor. The tele- 
VALUABLE COLLECTIONS OF CURIOSITIES. graphic address of NATURE is “ PHUSIS,” LONDON. 
MR. J. C. STEVENS will sell by AUCTION SUBSCRIPTIONS TO “NATURE.” 
at his Great Rooms, 38 King Street, Covent Garden, on MONDAY, £ s. a. 
ies New Guinea, India, Terre del Fuego, and other parts, consist- 
Clubs, Food Paddles, Obsidian Headed Spears, Half-yearly O14 6 
Boars’ Tusks, Breast Ornaments, Bone Daggers, a Collection of Curios Quarterly wee Le ee ee 
and Natural History Specimens, the Property of the late DucHEss oF To ALL PLACES ABROAD :— 
MantTua—Minerals, Fossils, Shells, Birds in Cases, Skulls, &c., 
On view the Saturday prior, 12 till 4 ant Morning of Sale, and Catalogues Quarterly fo} ° 
CHARGES FOR ADVERTISEMENTS. 
TUESDAY, OCTOBER 22. 
THE VALUABLE COLLECTION OF BRITISH LEPIDOPTERA Three Linesin Column ....... 0 2 6 
FORMED BY J. E. ROBSON, Eso. cca OO 
MR. J. C. STEVENS will sell by Auction . 
at his Great Rooms, 38 King Street, Covent Garden, on TUESDAY, uarter Frage, or fall a umn . + 5 
OCTOBER 22, at half-past 12 precisely, the concluding Portion of the Half a Page, ora Column ...... = . 
Valuable Collection of Lepidoptera J. E. Whole Page 
Esq., during the last forty years, comprising the Geometrz, Pyrales, 
Coal. Tosmiens, &c., including many fine Varieties and Rare a Money Orders payable to MACMILLAN & CO. 
On view the Day prior, 12 till 4, and Morning of Sale, and Catalogues had. OFFICE: 29 BEDFORD STREE1 , STRAND, W.C. 
n the rst of every Month. MAGAZINE 
THE JOURNAL OF BOTANY. Price Sixpence, J. W..Do 
it . G. Barrett, G. C. Cuampion, F.Z.S., J. W. UGLAS, 
BRITISH AND FOREIGN. M.A., F.L.S., R. McLacuvan, F.R.S., E. SAUNDERS, 
i -L.S., Briti *.L.S., and 
f Lorp WALSINGHAM, M.A., LL.D., F.R.S. 
Contents :—Original Articles by leading Botanists.—Extracts, and This Magazine, commenced in 1864, contains standard articles and notes 
Notices of Books and Memoirs.—Articles in Journals.—Botanical News.— | on all subjects connected with Entomology, and especially on the Insects of 
roceedings of Societies. — Isles. 
: ubscription—Six Shillings per Annum, post free. 
Price 1s. 34. Subscription for One Year, payable in advance, 12s London: GURNEY & JACKSON (Mr. Van Voorst’s Successors), 
London: WEST, NEWMAN, & CO., 54 Hatton Garden, E.C. 


1 Paternoster Row. 


“OPTIMUS” MAGIC LANTERNS DRAWING ROOM LECTURE HALL. 


Limelight may be adapted without alteration at an extra cost of 16s. 


Each Magic Lantern is efficient for Exhibitions. The Lens gives crisp definition, being a superior Achromatic 
pinion. It is fitted to a telescopic lengthening tube, so gaining increased focal acc dation. The Cond i 
4 inches diameter, The refulgent lamp has 3 wicks, yielding a brilliantly illuminated picture. 


Photographic Combination with rack and 
is composed of two plano-convex lenses of 
Each is complete in Box. 


LANTERN 
PHOTOS. 


Plain, I/- 
Coloured, 1/6. 


All Accessories at 
reasonable prices. —— 
Perforated Russian Mahogany Body, 
Iron Body, Brass CATALOGUE Brass Stage and 
Sliding Tubes. POST FREE. Sliding Tubes. 


PERKEN, SON & RAYMENT, LONDON. 
HARVEY & PEAK. 


(BY APPOINTMENT TO THE ROYAL INSTITUTION OF GREAT BRITAIN.) 
INDUCTION COILS, giving from 2 in. to 15 in. Sparks for the WonDERFUL 


Experiments of Testa. 
TESLA’S APPARATUS (Patent). 
SPECTRUM TUBES of the New Gases Hetium and Arcon. 
VACUUM TUBES. Large Assortment. 
WIMSHURST MACHINES of Improved Construction and Best Make. 
WIMSHURST MACHINES, ordinary, from £1 155. 
AERIAL GRAPHOSCOPES. Bruce's Patent. 


Illustrated Catalogue, Parts 1 and 2, Sixpence each. 


56 CHARING CROSS ROAD, LONDON, W.C. 


Student’s LANTERN 
(to take demonstrat- 
ing tank) with 
Brass Sliding Tubes. 


Superior Japanned 


Russian Iron Body, 
Metal Body. 


Brass Sliding Tubes. 
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R. FRIEDLANDER AND SOHN, 
BERLIN, N.W., Carlstrasse II. 
Just out. VIII and 740 pp., Royal 8vo. 


INTERNATIONAL ZOOLOGIST’S 
DIRECTORY. 
R. FRIEDLANDER AND SOHN. 


Price 1ros., Postage included. 


In May 1893 the German Zoological Society asked Messrs. R. FRiEpD- 
LANDER AND SOHN to publish a Directory in which all living Zoologists— 
serious Collectors also included—as well as Preparators, Dealers in Animals, 
Publishers of Zoological Works, Draughtsmen, &c., are to be quoted, with 
their full title and address. After more than two "years” preparation this 
Directory has now come out. It contains over 12,000 Names and Addresses. 
The special line of stud is joined to the name of every Zoologist. 

Three Indexes are we a ae Geographical Index, a List of Names, and a 
Scientific Index. 
The “I. Z. D.” will be indispensable to all who collect or study Animals, 


SCIENCE PROGRESS 


A MONTHLY REVIEW OF CURRENT 
SCIENTIFIC INVESTIGATION. 
Edited by J. BRETLAND FARMER, M.A. 
With the Co-operation of a powerful Editorial Committee. 
Contents of OCTOBER Number. 
a eae IN THE STUDY OF ALLOYS. By F. H. 
Nev 
GAI VANOTROPISM OF TADPOLES. By Avucustus D. WALLER, 
— R.S., Lecturer on Physiology in St. Mary’s Hospital Medical 


Scher 
TH CH ROMATOPHORE S OF ANIMALS. By GarRsTANG, 


M.A., Fellow of Lincoln College, Oxford. 
THE SPACE RELATIONS OF ATOMS (Continued). By ARNOLD 
E1Loart, Ph.D. 


= SYNTHESIS OF PROTEIDS. By W. D. Hatutsurton, M.D., 
7 aaa of Physiology, King’s College, London. 
APPENDICE 

1. NOTICES OF BOOKS. 

Il. CHEMICAL LITERATURE FOR AUGUST, 1895. 


Price HALF-A-CROWN, Subscription Price, 25s. per Annum, Post Free. 

Vots. I., II. and III., in Handsome Cloth Boards, each containing 
over 500 pp., Now Ready. Price 15s. each. 

London: THE SCIENTIFIC PRESS, Limited, 428 Strand, W.C. 


NOW READY. CLOTH: GILT, 3s. 6a. 


The University Tutorial Series. 


AN 


ELEMENTARY TEXT-BOOK 


MECHANICS. 


WILLIAM BRIGGS, MA., F.C.S., F.R.A.S., 


General Editor of the Tutorial Series, 
Principal of University Correspondence College ; 


AND 


G. H. BRYAN, M.A., F.R.S., 


Smith’s Prizeman, Fellow of St, Peter's College, Cambridge ; 
Authors of ‘‘ Coordinate Geometry,” and ‘* A Text-Book 
of Statics.” 


THE SAME AUTHORS. 
AN 


ELEMENTARY TEXT-BOOK 


HYDROSTATICS. 


Lonpon: W. B. CLIVE, 
UNIVERSITY CORRESPONDENCE COLLEGE PRESS. 
WAREHOUSE: 13 BOOKSELLERS Row, STRAND W.C. 


BY CLOTH GILT, 2s. 


J. & A. CHURCHILL, 
PUBLISHERS. 


MENTAL PHYSIOLOGY, ESPECIALLY 
in itt RELATION to MENTAL DISORDERS. B — fen 
HYSLOP, M.D., Assistant Physician, Bethlem Royal Hospital ; 
Mental "Diseases, St. With 
vo, 18s. 


THE ELEMENTS of HEALTH: an Intro- 
duction to the Study of HYGIENE. By LOUISC. PARKES, M.D. 
D.P.H., Medical Officer of Health for Chelsea, Lecturer on Public 
Health at St. George’s Hospital. 


Mary’s Hospital. 


With Illustrations, Post 8vo, 3s. 6d. 


ILLUSTRATED AMBULANCE LEC. 
TURES (to which is added a Nursing Lecture), in accordance with the 
Regulations of the St. John’s Ambulance Association. By JOHN M. 
H, MARTIN, M.D., F.R.C.S., B.S. Fourth Edition, with 60 En- 
gravings, Crown 8v0,. 2s. 


PRACTICAL AMBULANCE TABLETS. 
By SYDNEY PARTRIDGE, M.D., Examiner and Lecturer to the 
St. John’s Ambulance Association. Fourth Edition, Enlarged, with 
Engravings, ts. 


ELEMENTS OF HUMAN PHYSIOLOGY. 
By ERNEST H. STARLING, M.D., Joint-Lecturer on Physiology 
at Guy's Hospital. Second Edition, "Revised and Enlarged, with 
126 Engravings, Crown 8vo, 7s. 6d. 


A MANUAL OF BOTANY. ByJ. Reynolds 
GREEN, F.R.S., Sc.D., Professor of Botany to the Pharmaceutical 
Society ; Examiner in Botany to the Universities of London and 
Glasgow. 2 Vols., Crown 8vo. 


Vol. I. MORPHOLOGY AND ANATOMY, 


With 778 Illustrations, 


Vol. Il. CLASSIFICATION AND VEGETABLE PHYSIOLOGY 
(in the press). 


PRACTICAL CHEMISTRY AND QUALI- 
TATIVE ANALYSIS: og | adapted for Colleges and Schools. 
By FRANK CLOWES, D.Sc rofessor of Chemistry in University 
——— Nottingham. Sixth Edition, with 84 Engravings, Post 8vo, 


ELEMENTARY QUALITATIVE ANA- 
LYSIS: suitable for Organised Science Schools. By FRANK 
CLOWES, D.Sc.Lond., Professor of Chemistry in University College, 
Nottingham, and J. BERNARD COLEMAN, Head of the Chemical 
South-West London Polytechnic. With Engravings, Post 

VO, 25. 


By the same Authors. 


QUANTITATIVE ANALYSIS: specially 


adapted for Colleges and Schools. Third Edition, with 106 Engravings, 
Post 8vo, 9s. 


VALENTIN’S QUALITATIVE ANA- 
LYSIS. Edited by Dr. W. R. HODGKINSON, F.R.S.E., Professor of 
Chemistry and Physics in the Royal Military Academy and Artillery 
College, Woolwich. Eighth Edition, Revised and Enlarged, 8s. 6d 


BLOXAM’S CHEMISTRY, INORGANIC 
AND ORGANIC, with Experiments. Re-written and Revised by 
JOHN MILLAR THOMSON, Professor of Chemistry, King’s 
College, London, and ARTHUR CG. BLOXAM, Head of the Chem- 
istry Department, The Goldsmiths’ Institute, New Cross, London. 
Eighth Edition, with 281 Engravings, 8vo, 18s. 6d. 


BLOXAM’S LABORATORY TEACHING: 
or, Progressive Exercises in Practical Chemistry. Edited by ARTHUR 
G. BLOXAM, Head of the Chemistry Department, The Goldsmiths’ 
Institute, London. Sixth —* Revised and much Enlarged, with 
80 Woodcuts, Crown 8vo, 6s. 6d. 


LONDON : 
J. & A. CHURCHILL, 11 NEW BURLINGTON STREET. 
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CAMBRIDGE UNIVERSITY PRESS. 


ELEMENTS of the MATHEMATICAL 
THEORY and ELECTRICITY and MAGNETISM. 
By J. J. THOMSON, M.A., F.R.S., Hon.Sc.D., Dublin, Fellow of 
Trinity College, Cambridge, Cavendish Professor of ney 
Physics in the University of Cambridge. Crown 8vo, pp. vi.+ 510, ros. 
A TREATISE ON GEOMETRICAL 


OPTICS. By R. S. HEATH, M.A., Sc.D., late Fellow of Trinity 


College, Principal and Professor of Mathematics, Mason College, Birm- | 


ingham. Second Edition, Revised and Enlarged. 
+ 308, 125. 6d. 


CAMBRIDGE NATURAL SCIENCE MANUALS. 


HYSICAL SERIES.—New VOo.LuMEs. 

General Editor, - T. GLAZEBROOK, M.A., F.R.S., Fellow of Trinity 
SLUT Can,bridge, Assistant Director of the Cavendish i3.'* 
SOLUTION and ELECTROLYSIS. By 
w.c. D. —— M.A., Fellow of Trinity College, Cambridge. 

Crown 8vo, 7. 

MECHANICS and HYDROSTATICS. An 
Elementary Text-book, Theoretical and Practical, for Colleges and 
Schools. By R. T. GL "AZEBROOK. Crown 8vo. 

Part NAMICS. 4s. PartrlIlI. STATICS. 3s. 
art HYDROSTATICS. (/n the press. 

ELECTRICITY and MAGNETISM. By 

R. T. GLAZEBROOK. [/n the press. 
BIOLOGICAL SERIES.—New Vouvumes. 
General Editor—A, E. SHIPLEY, M.A., Fellow and Tutor of Christ's 


Colle: 

ZOOGEOGRAPHY. 
F.R.S. With Maps. 6s. 

PETROLOGY for STUDENTS. 
HARKER, M.A., F.G.S., Fellow of St. 
University Demonstrator of Petrology. 

THIRD ED N OF 


Demy 8vo, pp. xx. 


By A. 
John’s College, 
With Illustrations. 7s. 6d. 

DR. MILL'S EL EMENTARY 
COMMERCIAL GEOGRAPHY. 


ELEMENTARY COMMERCIAL GEO- 


GRAPHY. A Sketch of the go and the Countries of the 
World. By H. R. MILL, D.Sc., F.R.S.E., Librarian to the Royal 
Geographical Society. Third Edition. 18. 6d. 


London: C. J. CLAY & SONS, 
_ Cambridge University Press Warehouse, Ave Maria Lane. 


Just Published, Price 3s., Free by Post, 3s. 44d. 


THE OWENS COLLEGE CALENDAR 
for the SESSION 1895-6. 
MACMILLAN & CO., London. J. E. ‘CORNISH, Manchester. _ 


NO END OF WORRY SAVED BY USING 


STONE’S TIME-SAVING 


For keeping in order all 


LETTERS, PAPERS, PAMPHLETS, Music, &c. 
Solid by Stationers everywhere. Send postcard for Illustrated Catalogue to 
the manufacturers, 


HENRY STONE & SON, BANBURY. 
Special Boxes, Files, and Cabinets made to order for avariety of purposes. 


CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 
LIMITED. 


Carlyle 


Appendix to Descriptive Physiological Instruments, 
containing many new and improved forms of Apparatus designed and manu- 
factured by the Company since June 1892, including BIFILAR PEN- 
DULUM for measuring Earth Tremors, YULE’'S HARMONIC 
ANALYSER, and PLATINUM PYROMETERS for Scientific and 
Commercial purposes. 


Post Free on Application. 


MANUFACTURERS OF IMPROVED MICROTOMES AND 
ACCESSORIES FOR SECTION CUTTING. 


Seigmographs for automatically recording some of the Phenomena 
of Earthquakes, as supplied to many of the leading Cbservatories, 


Scientific Apparatus designed and manufactured for 
special purposes. 
Address all communications: 


“Instrument Company, Ltd., Cambridge.” 


OPTICAL & & SCIENTIFIC INSTRUMENTS. 


Spectrometers, Spectroscopes, Goniometers, Cathetometers, Optical 
Benches, &c., &c. Instruments for special purposes constructed to Clients’ 
own designs. Prices moderate. 


W. WILSON (formerly Foreman at Messrs. ELLIOTT BRos.), 
56 Crogsland Road, Chalk Farm, London, N.W. 


By F. E. Beddard, | 


SWAN SONNENSCHEIN & CO. 


The CELL: General Anatomy and Physio- 


logy: OSCAR HERTWIG. Edited by H. J. 
(of Guy's). 168 Illustrations. 8vo, res. 


INTRODUCTION TO THE STUDY OF 
ZOOLOGY. By B. LINDSAY. Fully Illustrated. 6s. 
(/ntroductory Science Handbooks. 
| ‘“‘Outte one of the best and most useful of the small handbooks on this 


subject. The facts are simply stated and explained, and the work is 
plentifully illustrated.” —GUARDIAN. 


STUDIES IN THE EVOLUTIONARY 
of FEELING. By HIRAM M. STANLEY. 8vo, 
78. 
‘“* 4 storehouse of admirable and useful facts. 
logy a most valuable guide.” —LABERAL. 


THE CLIMATES of the GEOLOGICAL 
PAST, and their RELATION to the EVOLUTION of the SUN. 
By EUGENE DUBOIS. 3s. 6d. 


well-written book on an interesting topic.” —LANCET. 


ANALYTICAL KEY to the NATURAL 


ORDERS of FLOWERING PLANTS. By Dr. F. THONNER. 


Crown 8vo, 2s. 

NATURE versus NATURAL SELEC- 
TION : an Essay on Organic Evolution. By CHARLES CLEMENT 
COE. Pp. xii.-592, Index (20 pp.), large 8vo, 10s. 6d. 

“In this remarkable work it is impossible not to be struck by the com- 
| prehensive learning, the rigid grasp of facts, and the wide reading of the 
| author. Asa statement of the whole que. stion of evolution it is perhaps 
| the best book in existence. The book will remain a monument of philo- 
| sophical acumen and splendid "“—CHRISTIAN LIFE. 


SWAN SONNENSCH EIN 


To all students of psycho- 


& “CO., LONDON. 


‘THE JOURNAL OF ANATOMY AND 
PHYSIOLOGY, 
NORMAL AND PATHOLOGICAL, HUMAN 
AND COMPARATIVE. 


CONDUCTED BY 


Professors HUMPHRY, TURNER, and M‘KENDRICK. 
Vol. XXX.—New Series. Vol. X. Part IL—OCTOBER 189s. 
Now Ready. Price 6s. 


Vith Plates and Figures in Text. 


| CONTENTS : 


SPECIALITIES | 


1.—Gustav Mann, M.D. 5 glad of Brain of Rodents, Insectivores, 
and Carnivores. (Plate I.) 
2.—T. K. Monro, M.D. Clinical Value of Four-Root Theory of Cranial 
Nerves. 
3-—T. K. Monro, M.D. Optic Nerve as Part of Central Nervous System. 
4-— Edward Fawcett, M.B. Origin and Intra-C Course of Ophthalmic 
Artery, and Relationship they bear to Optic Nerve, 
5.—Edward Fawcett, M.B. Retinacula of Weitbrecht. 
Function ? 
6—Gordon Sharp, M.B. Lymphadenoma (Hodgkin's Disease) of Lym- 
phatic Glands as a Distinct Pathological Affection. 
7-—A. Birmingham, M.D. Nerve of Wrisberg. 
&.—R. Broom, M.B. Organ of Jacobson in Monotremata. (Plate II.) 
9.—Joseph Griffiths, M.D. Effects upon Testes of I igature of Spermatic 
Artery, Spermatic Veins, and of both Artery and Veins. (Plate III.) 
10.—John Tennant. Critical Note on Colour Vision. 
11.—David Fraser Harris, M.B. Note on Stereophotochromoscope—a new 
Optical Instrument. 
12.—John Struthers, M.D. External Characters and some Parts of Anatomy 
of a Beluga. (Plate IV.) 
13.—G. Elliot Smith, M.D. Morphology of True “ 
Callosum, Septum Pellucidum and Fornix. 
14.—Francis J. Shepherd, M.D. Anomalous Muscle of Thorax, connected 
with Diaphragm. 


London: CHARLES GRIFFIN & CO., Ltd., Exeter Street, Strand. 


What is their 


Limbic Lobe” Corpus 


FOR FARMERS AND STUDENTS OF AGRICULTURE. 
This Day is Published, 385 pp., with numerous Tables of Food Stuffs, 8s. 6¢., 
Cloth. 


FARM FOODS; 


Or, the Rational Feeding of Farm Animals. 
By Prof. EMIL V. WOLFF, Director of the Royal Agricultural College, 
Hohenheim. Authorised Translation from the Sixth German Edition, by 
Hersert H. Cousins M.A. Oxon, Lecturer in Chemistry at Wye 
Agricultural College. 


GURNEY & JACKSON, 1 Paternoster Row. 


(Mr. Van Voorst’s Successors.) 
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MACMILLAN AND CO’S BOOKS 


FOR 


STUDENTS OF ECONOMICS. 


SOCIAL EVOLUTION. By _ BENJAMIN 
KIDD. New and Cheaper Edition (Fourteenth thousand), 
Revised, with a New Preface. Crown 8vo. 5s. net. 

THE EVOLUTION OF INDUSTRY. By 
HENRY DYER, C.E., M.A., D.Sc. 8vo. 10s. net. 


ECONOMIC CLASSICS. 
Edited by Prof. W. J. ASHLEY. Globe 8vo. 

SELECT CHAPTERS AND PASSAGES 
FROM THE ‘* WEALTH OF NATIONS” OF ADAM 
SMITH, 1776. 3s. net. 

THE FIRST SIX CHAPTERS OF THE 
“PRINCIPLES OF POLITICAL ECONOMY AND 
TAXATION” OF DAVID RICARDO, 1817. 3s. net. 

PARALLEL CHAPTERS FROM THE 
FIRST AND SECOND EDITIONS OF “AN ESSAY 
ON THE PRINCIPLE OF POPULATION.” By T. 
R. MALTHUS, 1798-1803) 35. net. 

ENGLAND’S TREASURE BY FORRAIGN 
TRADE. By THOMAS MUN, 1664. 3s. net. 


HONEST MONEY. By ARTHUR J. FONDA. 
Crown 8vo. 35. 6d. net. 

The AMERICAN COMMERCIAL POLICY. 
Three Historical Essays by UGO RABBENO. Second 
Edition. 8vo. 12s. net. 

ASPECTS OF THE SOCIAL PROBLEM. 
By Various Writers. Edited by BERNARD BOSAN- 
QUET. Crown 8vo. 2s. 6d. net. 

DICTIONARY of POLITICAL ECONOMY. 
Edited by R. H. INGLIS PALGRAVE, F.R.S. Vol. I. 
(A—E). Medium 8vo. 21s. net. 

PRINCIPLES of ECONOMICS. By ALFRED 
MARSHALL, M.A. Two Vols. Vol. I. Second Edition. 
8vo. 12s. 6d. net. 

ELEMENTS of the ECONOMICS of IN- 
DUSTRY. Being the first volume of ‘‘ Elements of 
Economics.” By Prof. A. MARSHALL. Crown 8vo. 


35. 6d. 

The PRINCIPLES of POLITICAL ECO- 
By HENRY SIDGWICK. Second Edition. 
vo. 16s. 

PUBLIC FINANCE. By C. F. BASTABLE, 
M.A., LL.D. Second Edition, Revised and Enlarged. 
8vo. 12s. 6d. net. 


By the late Prof. W. STANLEY JEVONS, LLD., 
The STATE in RELATION to LABOUR. 


New Edition. Crown 8vo. 2s. 6d. 
POLITICAL ECONOMY. Pot 8vo. Is. 
The THEORY of POLITICAL ECONOMY. 


Third Edition. 8vo. 10s. 6d. 
INVESTIGATIONS in CURRENCY and 

FINANCE. Illustrated by Twenty Diagrams. Edited 

with an Introduction by Prof. H. S. FOXWELL. 8vo. 


215. 

INTRODUCTION to the STUDY of POLI- 
TICAL ECONOMY. By LUIGI COSSA. Revised by 
the Author and translated by Louis Dyer, M.A. Crown 
8vo. 8s. 6d. net. 


The ALPHABET of ECONOMIC SCIENCE, 
By PHILIP H. WICKSTEED. Part I. Elements of 
- Theory of Value or Worth. With Diagrams. Globe 

vo. 2s. 6d. 


The JOINT STANDARD: a Plain Exposition 


of Monetary Principles and of the Monetary Controversy, 
By ELIJAH HELM. Crown 8vo. 3s. 6d. net. 


EIGHT HOURS for WORK. By JOHN Rag, 


M.A., Author of ‘‘ Contemporary Socialism.” Crown 8vo, 
45. 6d. net. 


The DISTRIBUTION of WEALTH. By 
JOHN R. COMMONS, Professor of Economics and 
Social Science, Indiana University. 8vo. 7s. net. 

PROFIT SHARING between EMPLOYER 
~via By N. P. GILMAN. Crown 8vo. 
7s. 6d. 

SOCIALISM AND THE AMERICAN 
SPIRIT. By N. P. GILMAN. Crown 8vo. 6s. 6d. 
THE UNEMPLOYED. By GEOFFREY 
DRAGE, Secretary to the Labour Commission. Crown 

8vo. 35. 6d. net. 


THE CONFLICT OF CAPITAL AND 
LABOUR HISTORICALLY AND ECONOMICALLY 
CONSIDERED. Being a History and Review of the 
Trade Unions of Great Britain. By GEORGE HOWELL. 
Second and Revised Edition. Crown 8vo. 7s. 6d. 


HANDY BOOK of the LABOUR LAWS. 
Third Edition, Revised. By GEORGE HOWELL. 
Crown 8vo. 35. 6d. net. 

By Prof. FRANCIS A. WALKER, Ph.D. 
POLITICAL ECONOMY. 8vo. 12s. 6d. 
A brief TEXT-BOOK of POLITICAL 

ECONOMY. Crown 8vo. 6s. 6d. 


FIRST LESSONS in POLITICAL ECO- 
NOMY. Crown 8vo. 5s. 


The WAGES QUESTION. A Treatise on 
Wages and the Wages Class. Extra Crown 8vo. 8s. 6d. net. 


MONEY. Extra Crown 8vo. 8s. 6d. net. 
MONEY in its RELATIONS to TRADE and 
INDUSTRY. Crown 8vo. 7s. 6d. 
LAND and its RENT. Fcap. 8vo. 3s. 6d. 


By Prof. EUGENE V. BOHM-BAWERK. 
CAPITAL and INTEREST. A Critical 


History of Economical Theory. Translated with a Preface 
and Analysis by WILLIAM SMART,LL.D. 8vo. 12s. net. 

The POSITIVE THEORY of CAPITAL. 
Translated with a Preface and Analysis by Dr. WILLIAM 
SMART. 8vo. 12s. net. 


NATURAL VALUE. By FRIEDRICH VON 
WIESER. Edited, with a Preface and Analysis, by Dr. 
WILLIAM SMART. 8vo. 10s, net. 

An INTRODUCTION to the THEORY of 
VALUE, on the lines of Menger, Wieser, and Bohm- 
Bawerk. By Dr. WILLIAM SMART. Crown 8vo. 
35. net. 


MACMILLAN AND CO., LONDON. 
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NATURE 


FOR 


STUDENTS OF NATURAL HISTORY. 


THE CAMBRIDGE NATURAL HIS- 


TORY. 


Edited by S. F. Harmer, M.A., Fellow of King’s | 


College,Cambridge, Superintendent ofthe University Museum | 
of Zoology ; and A. E. Shipley, M.A., Fellow of Christ’s | 


College, Cambridge, University Lecturer on the Morphology 
of Invertebrates. Vol. III. MoLLuscs and BRACHIOPODs. 
By the Rev. A. H. Cooke, M.A. Fellow and Tutor of 
King’s College, Cambridge; A. E. Suiptey, M.A., 
Fellow of Christ’s College, Cambridge; and F. R. C. 
REED, M.A., Trinity College, Cambridge. 
Medium 8vo. 17s. net. 


NATURAL HISTORY OF SEL- 


Illustrated. | 


6d. 
toNORTH AMERICAN BIRDS. 


BORNE and OBSERVATIONS on NATURE. By | 


GILBERT WHITE. With the Text and New Letters of 
the Buckland Edition. Introduction by JOHN BURROUGHS. 
Illustrated by Ciirron JoHNson. In Two Volumes. 
Crown 8vo. 10s. 


NATURAL HISTORY and ANTI- 
QUITIES of SELBORNE. By GILBERT WHITE. 
With Notes by FRANK BUCKLAND, a Chapter on An- 
tiquities by Lord SELBORNE, and new Letters illustrated 
by P. H. DeLamMoTTe. New and Cheaper Edition. 
Crown 8vo. 6s. 


FORTY YEARS in a MOORLAND 
PARISH. 
Cleveland. By Rev. J. C. ATKINSON, D.C.L., Canon 
of York and Incumbent of the Parish, Author of *‘ A His- 
tory of Cleveland,” ‘‘ A Glossary of the Cleveland Diaiect.” 
With Maps and Illustrations. Extra Crown 8vo. 
net. Illustrated Edition. 12s. net. 


AN INTRODUCTION TO THE 
STUDY OF SEA-WEEDS. By GEORGE MURRAY, 
F.R.S.E., F.L.S., Keeper of the Department of Botany, 
British Musetm. 
Illustrations. Crown 8vo. 7s. 6d. 


The APODIDAZ. A _ Morphological 
Study. By HENRY MEYNERS BERNARD, M.A, 
Cantab. With 71 Illustrations. Crown 8vo. 7s. 6d. 


WILD BEASTSand their WAYS. Re- 


miniscences of Europe, Asia, Africa, and America, from 
1845-1888. With Illustrations. | New and Cheaper 
Edition. Extra Crown 8vo. 12s. 6d. 


BEAST and MAN in INDIA. A Popu- 


lar Sketch of Indian Animals in their Relations with the 
People. By JOHN LOCKWOOD KIPLING, C.LE. 
With Illustrations by the Author. Extra Crown 8vo. 
7s. 6d. 

WORKS BY A. R. WALLACE, F.R.S. 


The MALAY ARCHIPELAGO: The 


Land of the Orang Utan and the Bird of Paradise. A 
Narrative of Travel. With Studies of Man and Nature. 
With Maps and _ Illustrations. 
Crown 8vo. 6s. 


ISLAND LIFE: or the Phenomena and 


Causes of Insular Faunas and Floras. Including a Revision 
and Attempted Solution of the Problem of Geological 
Climates. With Illustrations and Maps. Second Edition. 
Extra Crown 8vo. 6s. 


The GEOGRAPHICAL DISTRIBU- 
TION of ANIMALS; with a Study of the Relations of 
Living and Extinct Faunasas Elucidating the Past Changes 
of the Earth’s Surface. With Maps and Illustrations. In 
Two Vols. Medium 8vo. 42s. 


Fourth Edition. Extra 


WANDERINGS in SOUTH AME- 
RICA, the NORTH-EAST of the UNITED STATES, 
and the ANTILLES, in the YEARS 1812, 1816, 1820, 
and 1824. With Original Instructions for the perfect 
Preservation of Birds, Xc., for Cabinets of Natural History. 
By CHARLES WATERTON, Esq. New Edition. 
Edited, with Biographical Introduction and Explanatory 
Index, by the Rev. J. G. Woop. With 100 Illustrations. 
Crown 8vo. 6s. People’s Edition. Medium 4to. Sewed. 


Containing a Concise Account of every Species of Living 
and Fossil Bird at present known from the Continent 
North of the Mexican and United States Boundary, in- 
clusive of Greenland. Second Edition, Revised to Date, 
and entirely Re-written; with which are Incorporated 
General Ornithology—an Outline of the Structure and 
Classification of Birds, and Field Ornithology—a Manual 
of Collecting, Preparing, and Preserving Birds. By 
ELLIOTT COUES, M.A., M.D., Ph.D., Member of 
the American National Academy of Sciences. Profusely 
Illustrated. Super Royal 8vo. 42s. 


| HAND-BOOK of FIELD and GENE- 


Reminiscences and Researches in Danby-in- | 


8s. 6d. | 


With 8 Coloured Plates and 88 other | 


RAL ORNITHOLOGY. A Manual of the Structure and 
Classification of Birds. With Instructions for Collecting 
and Preserving Specimens. By ELLIOTT COUES. 
Profusely Illustrated. S8vo. 10s. net. 


STRUCTURE AND LIFE of BIRDS. 
By F. W. HEADLEY, Assistant Master at Haileybury 
College. Illustrated. Crown 8vo. 7s. 6d. 

SUMMER STUDIES OF BIRDS 
AND BOOKS. By W. WARDE FOWLER, Author of 
‘*A Year with the Birds, &c.” Crown 8vo. 6s. 

TALES of the BIRDS By W. Warpbr 
FOWLER, M.A. With Illustrations by BryAN Hook. 
Second Edition. Crown 8vo. 3s. 

By W. 


A YEAR with the BIRDS. 
With Illustrations by BRYAN 


WARDE FOWLER, M.A. 

Hook. Third Edition, enlarged. Crown 8vo. 35. 6d. 

NATURAL HISTORY of AQUATIC 
INSECTS. By L. C. MIALL, F.R.S., Professor of 
Biology in the Yorkshire College, Leeds. Illustrated. 
Crown 8vo. 6s. 

ROMANCE of the INSECT WORLD. 
By L. N. BADENOCH. With Illustrations by Mar- 
GARET J. D. BADENOCH and others. Crown 8vo. 6s. 

MONOGRAPH of the BRITISH 
CICAD or TETTIGIIDE (Froghoppers and Grass- 
flies). By GEORGE BOWDLER BUCKTON, F.R.S., 
Illustrated by more than 400 Coloured Drawings. Two 
Vols. Demy 8vo. 335. 6d. each, net. Also in Eight 
Parts. 8s. each, net. 

By SIR JOHN LUBBOCK, F.R.S. 

FLOWERS, FRUITS, and LEAVES. 


Illustrated. 45. 6d. [Nature Series. 


On BRITISH WILD FLOWERS, 


considered in Relation to Insects. LIllustrated. 45. 6d. 


[Nature Series. 
THE ORIGIN AND METAMOR- 
PHOSES of INSECTS. With Illustrations. 3s. 6d. 


[Nature Series. 


MACMILLAN AND CO., LONDON. 
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PORTABLE OIL ENGINES. 


Suitable for all classes 


ECONOMICAL, ot Agricultural 
POWERFUL, Work. 
EFFICIENT. 


REFERENCES, dc., ON 
APPLICATION. 


Cost of Working: 
HALF-PENNY per Horse 
Power per Hour. 


CROSSLEY BROS., LTD. ~ OPENSHAW, MANCHESTER, 
NEW AND INTERESTING MICROSCOPIC OBJECTS. 


Internal Organs and Alimentary System of Male Blow-Fly... $ 7 “| Blight of Grape Vine—Phylloxera—Winged .. pe 30 
o- “ of Male and Female Drone- | Red Spider of Hop—Tetranychus telarius o 1 6 

Fly Each o 3 6. Parasite of Flying Fox (Ceylon) .. 36 
Section of Eye ‘of Snail .. 2 © Lilac Moth, opaque, very brilliant o 1 6 
Hair of Peccary, Long. and Trans. Sections, ‘mounted separately Spores of Fern in Yorkshire Coal * o 1 6 
on one Slide __... © 2 © Section through entire Hand of Foetus, very perfect ... o 3 6 
Section of Tentacles and Arms of ‘Octopus 19 Foot of 3 6 
Set of 24 Botanical Slides, specially arranged for the use of Students 1 4 0. Ova of Bilharzia - - © 88 
Set 6 Slides, for Students for the of | Group of about 150 Diatoms from Bori, ‘Hungary, very perfect 

ublic Health ... 210 0 


Any of the above Objects Guan by return on receipt of remittance for price. CLassiriep List, »epresenting a Stock of 40,000 First-class Objects, 
sent Post free on application. 


_ MICROSCOPES AND APPARATUS. 

WATSON & SONS’ “GRAND MODEL” VAN HEURCK MICROSCOPE. Has completely rotating stage : the mechanical movements of stage are 
controlled b ty milled heads working on one centre ; when set horizontally, the height to the centre of the eyepiece is 10 inches, the normal reading 
distance. ripod foot, which is very massive, has a spread of 10 inches in each direction. Full particulars forwarded on application. 

WATSON & SONS’ NEW CENTREING UNDERFITTING can be applied to almost any make of Sradent’ s Microscope. It enables the Sub-stage 

Condenser to be centred precisely with the Objective. Particulars on application. 
Full Illustrated TSO and Afparatus sent Post free on application to 
ATS OW ons S$, Opricians To H.M. Government. 


Sole London Address: 313 HIGH HOLBORN, TONDON. W.C., and 78 Swanston Street, Melbourne, Australia. 


“HYGIENIC” 
+ + * WOOLLEN 


= UNDER-WEAR 


Have the recommendation of finish and quality, and the purity of the goods 
is beyond question, while the material is simply unsurpassable and held in 
the highest repute. 


SAMPLES AND ILLUSTRATED CATALOGUES containing full particulars sent 
72442 on receipt of inquiry, POST FREE. 


FORSYTH, Renfiela Street, GLASGOW. 


KING MENDHAM & CO. 


MANUFACTURERS OF 


WIMSHURST MACHINES. 


No. 502, with 12 in. Plates, £2 15 | No. 504, with 17 in. —_ £5 18 10 
2» 503, 15 in. 3 15 » 505, 20 in. 


ELECTRICAL A PPARATUS 


For Lecture, Experimental, and other Purposes. 


Write for Large New Catalogue (1st Section, ‘‘ EXPERIMENTAL”’), 
Sixth Edition, 100 pp., 620 Illustrations, Post Free, 8d. 


WESTERN ELECTRICAL WORKS, BRISTOL. 


ESTABLISHED is76. 


Printed by Recnane Cuav a AND \ Some, Lausven, at 7 and 8 Bread Street Hill, Queen Victoria Street, in » the City of Senden, and published by 
MACMILLAN AND Co., at 29 Bedford Street, London, W.C., and 66 Fifth Avenue, New York. —Tuurspay, October 10, 1895. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


‘* To the solid ground 
Of Nature trusts the mind which builds for aye.”—WoRDSWORTH. 


No. 1355, VOL. 52.] 


THURSDAY, OCTOBER 17, 1895. 


[PRICE SIXPENCE. 


Registered as a Newspaper at the General Post Office.] 


(All Rights are Reserved. 


NEW LANTERN SLIDES NALDER BROS. & CO. 


(JUST PUBLISHED.) 


No. of Slides. 


Human Physiology. By Dr. J. Gay ‘ne ove eee 165 
Hygiene (Knight's Series) 95 
Volcanoes. By Prof. H. JouNSTONE- ai AVIS, Professor 
of Vulcanology at Naples... wee on 63 
Hops and Hop Culture ... ove oe ove 51 
Allotments—Garden Produce ... ove ove 4° 
Potato Cultivation on oe ose 50 
Wood Carving... one one 50 
Zoological Gardens log 
British Birds. By G. E. LopGe on 107 
tird Notes. By G. E. Lopce 15 
Birds and their Nests. Direct Photos. By R. B. LovGe 30 
History of Old London, 1066 to 17 167 
Battles of the British Army. By RR. ‘CaTox-WoovviLLe 38 
Sugar Industry... om 20 
Greece ose eee ove one ene 50 
West Africa = 22 
The Bible, its Origin, G Grow th, ‘and Descent on eve S2 


F acsimiles of Old MS 
“List FRE 
These are published only by 
NEWB TON & Co. 
‘Lantern and Slide Makers to the Government. 


3 FLEET STREET, LONDON. 


Complete Catalogue of Lanterns and many Thousands of Slides, 
Free, 6 Stamps. 


New Pattern Wimshurst Machines 


THE GLASS PLATES ARE wi/THOUT BRASS SECTORS. 


The Spark j is much 


Post 


a new pattern, the reversing 
of the current is prevented, 
and the Machine, which has 
been simplified and reduced in 


in the Market. 


16-inch Plates, £5. 
B —Iron frame Form, with 16-inch Plates, £3 10s. 


N.B.—This Instrument, as shown by the above illustration, is the 
ro ngest, neatest, and most powerful ever offered at the price. 


C.—Sehool Form, with 16-inch Plates, £2 10s. 


J. GRIFFIN & SONS, 
22 GARRICK STREET, COVENT GARDEN. W.C. 


improved in length and power. | 
By using discharging balls of | 


price, is the Best and Cheapest , 


A.—College Form, with 


CARHART CLARK 


STANDARD CELL. 


£2 10s 
£1 15s. 


Double Pattern, as illustrated - 
Single Pattern - - - - - - 


NEW CATALOGUE, POST FREE, ON 
APPLICATION. 


NALDER BROS. & CO., 
16 RED LION STREET, 
CLERKENWELL, LONDON, E.C. 


Telephone No. 6770. 
Telegraphic Address, ‘‘ SecoHM, LonDON.” 


NEGRETTI & ZAMBRA’S 
BINOCULARS AND TELESCOPES. 


Sole Makers of the “‘OFFICER OF THE WATCH” TELESCOPE, 
in use on all the vessels of H.M. Navy. 


Nickel-plated, covered with Brown 
Leather. 
£2 10s. 


PRICE ... 
Perrect Derinition & HicH Power. 


“ARMY SIGNALLING” TELESCOPE. 


£2 2s. £2 - 2s. 


As ouput by NEGRETTI & ZAMBRA to the War Office. 
Length, when closed, 11 inches. Combining high power and portability. 


NEGRETTI & ZAMBRA, 
SCIENTIFIC INSTRUMENT MAKERS to the QUEEN 
38 HOLBORN VIADUCT, E.C. 


Branches : 45 CORNHILL; 122 REGENT STREET. 
ILLUSTRATED Price Lists Free sy Post. 
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17, 


THE BRITISH INSTITUTE OF 
PREVENTIVE MEDICINE. 


(WITH WHICH IS AMALGAMATED THE COLLEGE OF STATE 
MEDICINE.) 


Chairman of Council—Sir Josern Lister, Bart., F.R.S. 
BACTERIOLOGICAL DEPARTMENT. 
Lecturer on Bacteriology—ALLAN Macrapyven, M.D., B.Sc. 
Assistant Bacteriologist—R. T. HewLerr, M. M.R.C.P. 
The Laboratories are open daily from 10 a.m. to 5 p.m. Students may 
enter for one or other of the following Branches :— 
1. Bacteriology in Relation to Medicine. 
. Bacteriology in Relation to Public Health. 
. Bacteriological Chemistry. 
. Biology and Chemistry of Fermentation. 
. Research Work. 
. Practical Photomicrography, by Mr. J. E. BARNARD. 
Fee for One Month's Practical Instruction, £5 5s. Two Months, £8 8s. 
An Evening Class, meeting once a week, will commence on Monday, 
October 28, at7 p.m. Fee £2 2s. 
Applications to be made to 


THE DIRECTOR. 
tor Great Russell Street, W.C. 


SUNDAY LECTURE SOCIETY. 
ST. GEORGE’S HALL, LANGHAM PLACE. 
President : Right Hon. the Lord Hosnouse, K.C.S.1. 

The Opening Lecture on Sunday October 20, at 40 ‘clock precisely, by 
Prof. Sir Frepk. Pottock, Bart., M.A., LL.D., on ** Tyndall as Worker 
and Teacher.” 4 

Payment at the Doors. One Shilling (Reserved Seats), Sixpence, and One 
Penny. 

Tickets for each Series of Seven Lectures (one for each Lecture), to the Six- 
penny Seats, reduced to rs. 6@. Member's Annual Subscription, £1. Letters 
to be addressed to the Hon. Treasurer, W. H. Domvitie, Esq., 221 
Gloucester Terrace, Hyde Park, W. 


THE ELECTRICAL 
GENERAL ENGINEERING COLLEGE, 


SCHOOL OF SCIENCE. 


PENYWERN HOUSE, 2 and 4, PENYWERN ROAD, 
EARL’S COURT, S.W. 


Principat—G. W. pe TUNZELMANN, B.Sc., M.1.E E. 
Sentor-Instructor—C. CAPITO, M.I.E.E., M.I.M E. 


Laboratories, Dynamo Room, Steam Engine, Engineering Workshop 
with Machine Tools, Pattern Shop, &c. 

The College provides a Training for Electrical, Mechanical, Civil, and 
Mining Engineers, for Science Students in Mathematics, Physics, Chem- 
istry, Biology, Geology, and Mineralogy, and Preliminary Training for 
Students entering Cooper's Hill and the Central Institution. 


- THE GLASGOW AND WEST OF 
SCOTLAND TECHNICAL COLLEGE. 


CHAIR OF MATHEMATICS. 


The Governors invite Applications for the Chair of Mathematics, rendered 
vacant by the death of Prof. Rarrr. 
Intending applicants will receive particulars of the Appointment from the 
undersigned, 


JOHN YOUNG, M.A., B.Sc., Secretary. 
38 Bath Street, Glasgow, October 15, 1895. 


MUSEUMS OR SCHOOLS.—Named Col- 


lection of Fruits and’ Seeds. Collection of British Fungi and Lichens. 
Mounted Flower Dissections, &c. Offers wanted.—T. A. Cowarp, 
Higher Downs, Bowdon. 


RADCLIFFE’S “38 PUZZLE” 


And RADCLIFFE’S ‘*GONAGRAPH,” each Post-free at 8¢. See 
Matves, September 26, p. 525. 


OPTICAL & SCIENTIFIC INSTRUMENTS, 


Spectrometers, Spectroscopes, G S, s, Optical 
Benches, &c., &c. Instruments for special purposes pace to Clients’ 
own designs. Prices moderate. 


W. WILSON (formerly Foreman at Messrs. ELLIOTT BROs.), 
56 Crogsland Road, Chalk Farm, London, N.W. 


MANUFACTURER OF 
ELECTRICAL & PHYSICAL 
INSTRUMENTS, 

44 Hatton Garden, London. 
Catalogues Free. 


THE TOTAL ECLIPSE OF THE SUN, 


AUGUST 9, 1896. 

The ORIENT STEAM NAVIGATION COMPANY, Ltd., propose » 
send one of their Steamships of 2bout 4000 tons gross re; ister and 3000 HP 
to Vadsé in the Varanger Fiord, Lapland (about 30° E. Long.), to enabe 
observation to be made of the above eclipse. 

Itinerary :—Leave London July 21, visit Odde, Bergen, Naes, M 
Trondhjem, Hammerfest, North Cape ; arrive Vadsé August 3 ; leave Vads 
1oth ; arrive London August 17. 

Passage money, 40 guineas. 

Preliminary Deposit on Bookin; 4s. Early application is 

{ F. GREEN & C Head Offices, 
Avenue, 
*\ANDERSON, ANDERSON, & CO. London. 

For further Particulars apply to the latter Firm, 5 Fenchurch Avenue 

E.C., or to the West-End Branch Office, 16 Cockspur A acoet, S.W. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Protococcus, Volvox, Spirogyra, Vaucheria, Amceba, Vorticella, Hydn 
Lacinularia, Pedalion, Leptodora, Cristatella, and other Pond Life. Pra 
1s. per Tube, Post-free, with Drawing and Description. Helix pomatiz 
Astacus nobilis, Amphioxus, &c., for Dissection purposes. Clarke's Blac 
Cement, for sealing and finishing Microscopic Slides (Spirit-proof and highly 
recommended for Fluid Mounts), Price rs. per Bottle. List free. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 

THE LABORATORY, PLYMOUTH. 

The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alc 
onium ; Hormiphora (preserved) ; Leptoplana ; Lineus, Amphiporus ; Neres 
Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, Gammars 
Ligia, Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, Pectes, 
Bugula, Crisia, Pedicellina ; Holothuria, Asterias, Echinus; Ascidia, Salp 
(preserved), Scyllium, Raia, &e., 


For prices and more detailed lists apply to 
Biological Laboratory, Plymouth. THE DIRECTOR 


COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


For the Use of Students, Science Teachers, Prospectors, &c., and to 
Illustrate the léading Text-books, in Boxes, with Trays. 
50 Specimens, 10s. 6d.; 100 do., 2ls.; 200 do., 4%. 
New Price List of Minerals, Rocks, and Stratigraphical Series 
of Fossils, Post Free. 
ROCK SECTIONS for the MICROSCOPE, from 1s. 6d. each, Post Fre 
CaTALocues GRATIS 
CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &., 


THOMAS “BD” RUSSELL 


78 NEWGATE STREET, LONDON, E.C. 


F. H. BUTLER, M.A. Oxon., Assoc. R. 8. Mine 


NATURAL "HISTORY AGENCY. 
58 BROMPTON ROAD, LONDON. 
Dealer i in Roche, j Minerals, Fossils, ‘and other Object 
Scientific Interest. 

NOW ON SALE x ¢ Contents of Three Collections of Fossils recent 
acquired, including finely preserved examples of numerous Species froe 
most of the Geological Formations, notably Fish from the Lower Lias, # 
Moilusca from the Mountain Limestone, Chalk, Barton and Brackleshas 
Beds, Oligocene, and Crag ; also Gold in the Matrix from several localitis 
Infusorial Earth from Tal 3t, Victoria ; Polished Agates, Labradorite, a 
other Ornamental Minerals, ‘and Gabbro, Troctolite, and Augite-Andesit 
from Germany. Collections of Natural History Objects provided to one 
and sent on approval. 

A few copies of Dr. Hume's ‘“‘RESEARCHES ON THE UPPER 
CRETACEOUS ZONES” still on hand, Price 3s. each. Also THE 
GLACIALISTS’ MAGAZINE, as issued, 6d. per copy. 


JAMES R. GREGORY & C0. 


MINERALOGISTS, &c. 


HAVE NOW 


REMOVED TO 
1 KELSO PLACE, STANFORD ROA) 


KENSINGTON, W. 
A few minutes from Natural History Museum, Science Schools, So 
Kensington, High Street, and Gloucester Road Stations. 


Specimens, Appliances, &c. Lists as 
New Catalogues preparing. 


REMOVED FROM 88 CHARLOTTE STREET, FITZROY SQUAR 
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Sale by Auction. 


‘TUESDAY NEXT. 
THE VALU LECTION OF BRITISH LEPIDOPTERA 
RMED BY J. E. ROBSON, Esa. 

MR. J. C. ‘STEVENS will seil by Auction 
at his Great Rooms, 38 King Street, Covent Garden, on TUESDAY, 
OCTOBER 22, at half-past 12 precisely, the concluding Portion of the 
Valuable Collection of British Lepidoptera formed by J. E. Ronson, 
Esq., during the last forty years, comprising the Geometra, Pyrales, 
Crambi, Tortrices, &c., including many fine Varieties and Rare Species. 

On view the Day prior, 12 till 4, and Morning of Sale, and Catalogues had. 


LANTERN SLIDES IN ZOOLOGY AND BOTANY. 


We have now ready extensive series of beautifully executed Lantern | 


Slides, specially selected and adapted for Popular Science Lectures. 
The following are a few of the Sets in stock : — 
. Evolution. 8. The Metamorphoses of Insects. 
4 a gy Objects of the Sea- g. The Beginnings of Life (Pro- 
. The Contents of the Tow-Net. tanga, ). 
. A Dredging Cruise. 


11. The Fertilisation of Flowers. 


’ The Metamorphoses of Crus- 12. The Mechanism of Plants. 
tacea. 13. The Scenery of Jersey. 
The number of Slides in each Series can be varied to suit individual 

ulrements. 

Price 1/- each, with reduction for a Quantity. 
Slides to Order at same Price as from Stock; on Hire at 
2/- Z. 

Perfect Workmanship pe Full Particulars on 

tion. 


JAMES HORNELL, BIOLOGICAL LABORATORY, JERSEY. 
TO SCIENCE LECTURERS. 


See Mr. HUGHES'S PATENT COMBINATION OPTICAL 
LANTERN, used by late W. Lant Carpenter, Esq., Prof. Fores, —. 
Miniature Triple Lantern constructed for B. j. MALpEN, E 
success. New Oxyhydrogen Microscope. Science Lanterns “he 
Demonstration. Magnificent Results. Docwra Triple, Prize Medal, 
Highest Award. Supplied to the Royal Polytechnic Institution, Dr. H.: 
GraTTAN Guinness, Madame Ape.ina Parti, &c. Patent Pamphengos 
Science Lanterns. The Universal Lantern + -inch Condensors, 4-wick Lamp, 
Portrait Combination front Lenses, £1 5s. 6¢., marvellous value. Science 
Lecture Sets. Novelties. The Lantern Kaleidoscope. Cheapest Lantern 
Outfits in the World. Grandly Illustrated Catalogue, over 180 choice En- 

vings, 6d.; Postage, 3d. List of 300 Lecture Sets, Science Subjects, 

iews, &c., 6d. ; Postage, 2d. Pamphlets Free.—W. C. — ES, 
SPECIALIST. Brewster | House, 82 Mortimer Road, Kingsland, N 


Mathematical Instrument ee ee to H.M. Government, Council 
of India, Science and Art Department, Admiralty, &c. 
Mathematical, Drawing, and Surveying Instruments 
of every description 
Of the Highest Quality and Finish, at most Moderate Prices. 
Illustrated Price List Post Free. 

W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only Gotp 
Mepat in the International Inventions Exhibition 1885 for Mathematical 
Work. Silver Medal, Architects’ Exhibition. 1886. 

_ Address :—GREAT SREAT TURNSTILE, HOLBORN, LCNDON, W.C. 


10. Elementary Zoology. 


THE RELIQUARY 


AND 


ILLUSTRATED ARCHAOLOGIST. 


Edited by J. ROMILLY ALLEN, F.S.A.(Scot.). Quarterly, 2s. 6c. 
The OCTOBER Part is now ready, and contains— 


' THE CHURCH OF STA. MARIA mw RAGES, VENICE. 
1.B.A 


Illustrated. By HuGues, A.R 

SOME HEBRIDEAN ANTIQUITIES. 
Rircuir, F.S.A. (Scot.). 

THE OLD STONE CROSSES OF SOMERSETSHIRE. 
Illustrated. By ALEX. Gorpon. 

ILLUSTRATED NOTES :—The Inscribed Stone at Stowford, Devon 
Cinerary Urn found near Buckie, in Banffshire—The Tombstone of 
Vortipore, near Llanfallteg, Carmarthenshire. 

NOTICES OF NEW PUBLICATIONS :—De Danske Runemindes- 
maerker—Corporation Plate—The Carved Stones of Islay—Stonehenge 
and its Earthworks—The Evil Eye—An Architectural Account of the 
Churches of Shropshire—London Church Staves—Portfolio of the 
Monumental Brass Society. 


ANTIQUARIAN NEWS ITEMS AND COMMENTS. 


By Davi» Mac 


Part 1. 


London: BEMROSE & SONS, Limited, 23 Old ad ; and eens 


Part II. Just Published, with Portrait of the Author and 5 Illustrations, 


crown 8vo, 10s. 


DARWIN, and AFTER DARWIN: 


An Exposition of the Darwinian Theory, and a Discussion 
on Post-Darwinian Questions. 


By the late GEORGE JOHN ROMANES, M.A., LL.D., F.R.S. 
Part Il. POST-DARWINIAN QUESTIONS : Heredity and Utility. 
LONDON: LONGMANS, GREEN, & CO. 


FREDK. JACKSON & Co. 


(Late MOTTERSHEAD & CO.), 


14 CROSS STREET, MANCHESTER 


Goods Entrance: 10 Half-Moon Street, 


LABORATORY FURNISHERS, 


Importers, Manufacturers, and Dealers in 


CHEMICAL AND PHYSICAL 
APPARATUS 


Of every Description. 
Fine Chemicals, Volumetric Solutions, 
Plain and Stoppered Bottles, 


AND EVERY LABORATORY REQUIREMENT. 


Illustrated Catalogue of Apparatus, with Price List 
of Chemicals, free on application. 
Telegraphic Address—-“ APPARATUS, MANCHESTER 
Telephone Number— 2038. 


as for estimation of sulphur in spent oxide. 


“OPTIMUS” MAGIC LANTERNS ®=0ro» DRAWING ROOM **° LECTURE HALL. 


Limelight may be adapted without alteration at an extra cost of 16s. 
Each Magic Lantern is efficient for Exhibitions. The Lens gives crisp definition, being a superior Achromatic Photographic Combination with rack and 
pinion. It is fitted to a telescopic lengthening tube, so gaining increased focal accommodation. The Condenser is composed of two plano-convex lenses of 


4 inches diameter. 


Student’s LANTERN 

Superior Japanned (to take demonstrat- 
Metal Body. ing tank) with 

Brass Sliding Tubes. 


Russian Iron Body, 
Brass Sliding Tubes. 


PERKEN, SON & RAYMENT, 


The refulgent lamp has 3 wicks, yielding a brilliantly illuminated picture. 


Each is complete in Box. 


LANTERN 
PHOTOS. 


Plain, 
Coloured, 1/6. 


All Accessories at 
reasonable prices. 


CATAL OGUE Brass Stage and 
Sliding Tubes. POST FREE. Sliding Tubes. 


99 HATTON CARDEN, LONDON. 


& 141 OXFORD ST., 


Mahogany Body, 
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The University Tutorial ‘Series, 
NOW READY. CLOTH GILT, 3s. 6d. 


AN 


TEXT-BOOK 


MECHANICS. 


WILLIAM BRIGGS, A. F.CS., F.R.A.S., 


General Editor of the Tutorial Series, 
Principal of University Correspondence College ; 


AND 
G. H. BRYAN, F.BS., 


Smith's Prizeman, Fellow of St. Peter's College, Cambridge ; 
Authors of ‘* Coordinate Geometry,” and ** A Text-Book 
of Statics.” 


BY THE SAME AUTHORS. CLOTH GILT, 2s. 
AN 


ELEM ENTARY TEXT-BOOK 


HYDROSTATICS. 


Loxpon: W. B. CLIVE, 


UNIVERSITY CORRESPONDENCE COLLEGE PRESS. | 


WAREHOUSE: 13 BOOKSELLERS Row, SrRAND W.C. 


CAMBRIDGE SOTBNTIFIO ‘TRSTRUMEN? COMPANY, 


Carlyle 


NOW READY. 
Appendix to Descriptive List of Physical and Physiological Instruments, 
containing many new and improved forms of Apparatus designed and manu- 


factured by the Company = 1892, “> BIFILAR PEN- | 


ULUM for measuring Tremors, YULE’S HARMONIC 
ANALYSER, and PLATINUM PYROMETERS for Scientific and 
Commercial purposes. 


Post Free on A pplication. 


MANUFACTURERS OF IMPROVED MICROTOMES AND 
ACCESSORIES FOR SECTION CUTTING. 
Seismographs for automatically recording some of the Phenomena 
of Earthquakes, as supplied to many of the leading Observatories. 
Scientific Apparatus designed and manufactured for 
special purposes. 

Address all communications: 


‘Instrument Company, Ltd., Cambridge.”’ 


-PHGNIX FIRE OFFICE, 


19 LOMBARD ST., E.C.,and 57 CHARING CROSS, S.W. 


ESTABLISHED 1782. 


MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 
SecreTaries—W. C. MACDONALD and F. B. MACDONALD. 

LOSSES PAID OVER £20,000,000. 


NO END OF WORRY SAVED BY USING 


STONE’S TIME-SAVING 
For keeping in order all SPECIALITIES 


LETTERS, PAPERS, PAMPHLETS, Music, &c. 
Sold by Stationers everywhere. Send postcard for Illustrated Catalogue to 
the manufacturers, 
HENRY STONE & SON, BANBURY. 
pecial Boxes, Files, and Cabinets made to order for avariety of purposes 
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J. & A. CHURCHILL 
PUBLISHERS. 


MENTAL PHYSIOLOGY, ESPECIALLY 
in its RELATION to MENTAL DISORDERS. By THEO. 8, 
HYSLOP, M.D., Assistant Physician, Bethlem Royal Hospital ; Lec. 
turer on Mental "Diseases, St. Mary’s Hospital. With Illustrations, 
8vo, 18s. 


THE ELEMENTS of HEALTH: an Intro. 
duction to the Study of HYGIENE. By LOUIS C. PARKES, M.D, 
D.P.H., Medical Officer of Health for Chelsea, Lecturer on Public 
Health at St. George’s Hospital. With Illustrations, Post 8vo, 3s. 6d. 


ILLUSTRATED AMBULANCE LEC. 
TURES (to which is added a Nursing Lecture), in accordance with the 
Regulations of the St. John’s Ambulance Association. By JOHN M, 
H. “MARTIN, M.D., F.R.C.S., B.S. Fourth Edition, with 60 En- 
gravings, Crown 8v0, 2s. 


PRACTICAL AMBULANCE TABLETS. 
By SYDNEY PARTRIDGE, M.D., Examiner and Lecturer to the 


St. John’s Ambulance Association. Fourth Edition, Enlarged, with 
Engravings, 1s. 


ELEMENTS OF HUMAN PHYSIOLOGY. 
By ERNEST H. STARLING, M.D., Joint-Lecturer on Physiology 
at Guy's Hospital. Second Edition, Revised and Enlarged, with 
126 Engravings, Crown 8vo, 7s. 6d. 


A MANUAL OF BOTANY. ByJ. Reynolds 
GREEN, F.R.S., Sc.D., Professor of Botany to the Pharmaceutical 
Society ; Examiner in Botany to the Universities of London and 
Glasgow. 2 Vols., Crown 8vo. 


Vol. I. MORPHOLOGY AND ANATOMY. With 778 Illustrations, 
| 7s. 6d. 


| Vol. II. CLASSIFICATION AND VEGETABLE PHYSIOLOGY 
(in the press). 


| PRACTICAL CHEMISTRY AND QUALI- 
TATIVE ANALYSIS: specially adapted for Colleges and Schools. 
By FRANK CLOWES, D.Sc., Professor of Chemistry in University 
ng a Nottingham, Sixth Edition, with 84 Engravings, Post 8vo, 
8s. 6d. 


_ELEMENTARY QUALITATIVE ANA- 
LYSIS: suitable for Organised Science Schools. By FRANK 
CLOWES, D.Sc.Lond., Professor of Chemistry in University College, 
Nottingham, and J. BERNARD COLEMAN, Head of the Chemical 
Department, South-West London Polytechnic. With Engravings, Post 
8vo, 2s. 6d. 


By the same Authors. 


QUANTITATIVE ANALYSIS: specially 


adapted for Colleges and Schools. Third Edition, with 106 Engravings, 
Post 8vo, gs. 


| VALENTIN’S QUALITATIVE ANA- 
| LYSIS. Edited by Dr. W. R. HODGKINSON, F.R.S.E.., Professor of 
Chemistry and Physics in the Royal Military Academy and Artillery 
College, Woolwich. Eighth Edition, Revised and Enlarged, 8s. 6d 


BLOXAM’S CHEMISTRY, INORGANIC 
AND ORGANIC, with Experiments. Re-written and Revised by 
JOHN MILLAR THOMSON, ocr of Chemistry, King’s 
College, London, and ARTHUR G. LOXAM, Head of the Chem 
istry Department, The Goldsmiths’ Sa New Cross, London. 
Eighth Edition, with 281 Engravings, 8vo, 18s. 6d. 


BLOXAM’S LABORATORY TEACHING: 
- Progressive Exercises in Practical Chemistry. Edited by ARTHUR 
rOXAM. Head of the Chemistry Department, The Goldsmiths 
+b aca London. Sixth Edition, Revised and much Enlarged, witb 
80 Woodcuts, Crown 8vo, 6s. 6d. 


| LONDON : 
| J. & A. CHURCHILL, 11 NEW BURLINGTON STREET. 
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REVISED AND CORRECTED TO 1895. 


CHAMBERS’ S ENCYCLOPADIA, 


A DICTIONARY OF UNIVERSAL KNOWLEDGE. 


TEN VOLUMES IMPERIAL OCTAVO. COMPLETE SETS CAN NOW BE HAD. 
Price £5 Cloth; £7 10s. Half- Morocco. 


THE WORK IS ALSO BEING ISSUED IN MONTHLY VOLUMES. Price 10s. each, Cloth; 15s. Half-Morocco. 
VOLUME f. READY Ist NOVEMBER, 1895. 

CHAMBERS'S ENCYCLOP2DIA is acknowledged to be the best book of the kind at present before the public ; wherever the English language 

spoken, it is in use as a standard authority and work of reference. 

The New Edition of CHAMBERS'S ENCYCLOPEDIA was completed in 1892; since then the entire work has been reprinted, and every 
article carefully revised, alterations being made wherever they seemed necessary. The work, therefore, is thoroughly up to date, giving the latest 
discoveries, statistics, and events. 

CHAMBERS'S ENCYCLOPDIA contains upwards of THIRTY THOUSAND ARTICLES, and is illustrated by Three Thousand Five Hundred 
Wood Engravings and Fifty-three Coloured Maps. 

Nearly ONE THOUSAND CONTRIBUTORS, including many of the greatest specialists in every department of Knowledge, have assisted in the 
preparation of the Work. 

Every article has been entrusted to an author known to be at home in his subject. The following list, giving the 
names of but a few of the writers of articles, may be taken as a proof not only of the competence but also of the eminence of the 
contributors; 

Canon AINGER. | Mrs. FAWCETT. Mr. S. M. Pasreur. 

Mr. GRANT ALLEN. Professor FiLint. Mr. Anprew Lana. Professor PFLEIDERER. 
The DuKE oF ARGYLL. Professor A. C. FRASER. Mr. G. P. Laruror, | Sir Isaac Pirman. 
Rev. S. Barinc-GouLp. Professor Parrick GEDDEs. Professor LAUGHTON. Professor RAWLINSON, 
Sir WALTER Besant. Professor JAMES GEIKIE. Sir Witrrip Lawson. Professor Ruys. 

Mr. R. D. BLACK MORE. . Henry GEORGE. Mr. Lecky. Mr. W. M. Rosser. 
Lord Brassey. . GLADSTONE. Mr. Sipney Lee. Professor SAINTSBURY. 
Mr. Joun BurrovuGus. Mr. E. Gosse. z Professor SETH. 

The Marouts or Bute. | . Frep GREENWOOD. Mr. C, ¢ Let AND. Mr. J. H. SHortHovuse. 
Epwarp Carrp, D.C.L. Sir GeorGe Grove. Mr. M‘Carrtuy. Professor G. A. Smirn. 
Sir E. F. pu Cane. HALeEs. Professor MAHAFFY. Mr. Go_pwin 
Professor CHEYNE. Mr. P. HAMERTON. Cardinal MANNING. Sir Murpocn Situ. 
Sir W. M. Conway. Profesor Haycrarr. Mr. Morris. Mr. W. T. Sreap. 
Mr. CourTHoPE. Mr. W. E. HENLEy. Dr. J. A. H. Murray. Professor Tarr. 


Sir Joserpn Crowe. “W. Hoimes. Dr. Joun Murray. Canon Isaac TayLor 
Professor Davipson. Mr. Tuomas HvuGHEs. Lord Napter AND Errrick. Sir Ricuarp Tempe. 
Mr. Austin Dopson. Mr. Hotman Professor NicHOLsON. Mr. H. D. Trait. 
Professor DowbeEn. . R. H. Hurron. Miss NIGHTINGALE. Arminius VAMBERy. 
Professor DRUMMOND. Mr. Jevons. Mrs. OLIPHANT. Mr. A. R. WALLACE, 
Mr. Eptson. Professor KEANE. Mr. Joun Ormspy. Sir CHARLES WARREN. 
Dean Farrar. “| Prince Krorork ine. Professor PALGRAVE. Mr. THEoporE Warts. 
The Illustrations are numerous, really illustrative of the articles, and artistic. Upwards of fifty carefully engraved Maps, of which most 
are px olicical, some physical, and some historical, constitute a practically complete Atlas of the World. 
‘There is exhaustiveness in the selection of subjects, enterprise in securing specialists as contributors, and accuracy, clearness, competency, and 
conciseness in the treatment of the articles.” — 77mes. 
* This edition of Chambers's Ency clopaedia 1 is perhaps the cheapest book ever published.” — 7he Speaker. 


W. & R. CHAMBERS, Limited, 47 Paternoster Row, London ; _and Edinburgh. 


COMPLETION OF KERNER'S BOTANY. 


Now Ready, in Imperial 8vo, with about 1000 Original Woodcut Illustrations, and 16 Plates in Colours. 


THE NATURAL HISTORY OF PLANTS: 


THEIR FORMS, GROWTH, REPRODUCTION, AND DISTRIBUTION. 


From the German of ANTON KERNER VON MARILAUN, Professor of Botany in the University of Vienna. 
By F. W. OLIVER, M.A., D.Sc., Quain Professor of Botany in University College, London. 
With the Assistance of MARIAN Busk, B.Sc., and MARy Ewart, B.Sc. 


The Complete Work is Now Ready in the following Styles :— 
Four Half-Vols., Uncut Edges, Cloth, Price 50s. net; Two Volumes, Gilt Top Edge, Cloth, Price sos. net; 
Two Volumes, Half-Morocco, Gilt Edges, Price 63s. net. 


London: BLACKIE & SON, Limirep, 50 Old Bailey. 


POPULAR SCIENCE MONTHLY. 


Messrs). KEGAN PAUL, TRENCH, TRUBNER, & CO. ae to announce that they will issue, in NOVEMBER, the First 
Number of a New Series of a Magazine but little known as yet to the English public. The POPULAR SCIENCE 
MONTHLY, edited by Prof. WILLIAM JAY YOUMANS, who established it over twenty years ago, is the only magazine of its 
class. It records all scientific facts and discoveries as they present themselves, and is a register of all scientific developments. 


Besides its usefulness as a scientific record, its articles are so written as to make it interesting and instructive to the general public. 
Now that technical education is increasing, it has been decided to introduce this magazine, so long known and appreciated in 
America, to Europe. 


Price 2s. 6d. net; Annual Subscription, 41 ros. net. 


KEGAN PAUL, TRENCH, TRUBNER, & CO., LTD. 
PATERNOSTER HOUSE, CHARING CROSS ROAD, LONDON. 
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NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers; Editorial 


communications to. the Editor. 


SUBSCRIPTIONS TO “NATURE.” 


Half-yearly 
rterly 
To PLACES ABROAD : 


The telegraphic address of NATURE is “ PHUSIS,” LONDON. 


| CHARGES FOR ADVERTISEMENTS, 


Three Lines in Column 

Per Line after 

One Eighth Page, or Quarter Column . 
Quarter Page, or Half a Column 

Half a Page, ora Column . 

Whole Page 


Money Orders payable to MACMILLAN & CO 


OFFICE : 


29 BEDFORD STREET, 


STRAND, W.C. 


HOLLOWAY’S PILLS 


CURE 


Biliousness, Sick Headache, Indigestion 


and all Internal Complaints. 
CAN BE TAKEN BY THE MOST DELICATE. 


Holloway’s Pills and Ointment may be obtained of 
all Medicine Vendors. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 
GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis, China, Lacquer, Gongs, Shel!s, and other Curios. 


180 ST. 


| 


MESSRS. MACMILLAN & CO’S BOOKS 


OR 


STUDENTS OF EVOLUTION. 


COLUMBIA UNIVERSITY BIOLOGICAL SERIES. 
EDITED BY 
HENRY FAIRFIELD OSBORN, 
Da Costa Professor of Biology in Columbia College. 


I. AMPHIOXUS AND THE ANCES- 
TRY OF THE VERTEBRATES. 
WILLEY, B.Sc., Tutor in Biology, Columbia College ; 
Balfour Student of the University of Cambridge. With a 
Preface by HENRY FAIRFIELD OsBORN. 8vo. 10s. 6d. 
net. 


II. FROM THE GREEKS TO DAR- 


WIN. An Outline of the Development of the Evolution | 


Idea. By HENRY FAIRFIELD OSBORN, Sc.D., 


Da Costa Professor of Biology in Columbia College, Curator | 
9s. | 


in the American Museum of Natural History. 8vo. 
net. 


SOCIAL EVOLUTION. By BENJAMIN 
KIDD. New and Cheaper Edition, Revised, with a New 
Preface. Fourteenth Thousand. Cr. 8vo. 55. net. 


THE EVOLUTION OF INDUSTRY. 


By HENRY DYER, C.E., M.A., D.Sc. 8vo. 10s. net. 


EVOLUTION AND MAN’S PLACE 
IN NATURE. By HENRY CALDERWOOD, LL.D., 
Professor of Moral Philosophy, University of Edinburgh. 
Crown 8vo. 7s. 6d. 


THE RELATIONS OF MIND AND 


BRAIN. By Prof. H. CALDERWOOD, LL.D. 
Third Edition. 8vo. 8s. 


MATERIALS FOR THE STUDY | 
OF VARIATION. Treated with Especial Regard to 
Discontinuity in the Origin of Species. By WILLIAM 
BATESON, M.A., F.R.S., Fellow of St. John’s College, 
Cambridge. 8vo. 215. net. 


By ARTHUR 


y A. R. WALLACE, F.R.S. 
DARWINISM: an Exposition of the 


Theory of Natural Selection, with Some of its Applications. 
With Maps and Illustrations. Extra Crown 8vo. 9s. 


NATURAL SELECTION AND 
TROPICAL NATURE. Essays on Descriptive and 
Theoretical Biology. Extra Crown 8vo. 6s. 


ISLAND LIFE;; or the Phenomena and 


Causes of Insular Faunas and Floras. Including a Revision 
and Attempted Solution of the Problem of Geological 
Climates. With Illustrations and Maps. Second Edition. 
Extra Crown 8vo. 6s. 


GEOGRAPHICAL DISTRIBU- 
TION OF ANIMALS; with a Study of the Relations of 
Living and Extinct Faunas as Elucidating the Past Changes 
of the Earth’s Surface. With Maps and Iilustrations. In 
Two Vols. Medium 8vo. 42s. 


By T. H. HUXLEY, F.R.S. 


METHOD AND RESULTS. Globe 


8vo. 5s. 
DARWINIANA. Globe 8vo. 5s. 
MAN’S PLACE IN NATURE; and 


other Anthropological Essays. Globe 8vo. 5s. 


CHARLES DARWIN. Memorial 
Notices reprinted from Nature. By THOMAS H. 
HUXLEY, F.R.S.; G. J. ROMANES, F.R.S.; Sir 
ARCHIBALD GEIKIE, -R.S.; and W. T. DY ER, 
F.R.S. Crown 8vo. 2s. 6d. [Nature Series. 


SCIENTIFIC EVIDENCES 

OF ORGANIC EVOLUTION. By GEORGE J. 

ROMANES, M.A., LL.D., F.R.S. Crown 8vo. 2s. 6d. 
[Nature Series. 


MACMILLAN AND CO., LONDON. 
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MESSRS. MACMILLAN & CO.’'S BOOKS 
STUDENTS OF CHEMISTRY. 


ANALYTICAL CHEMISTRY. By 
A. MENSCHUTKIN. Translated from the third German 
Edition, under the supervision of the Author, by JAMES 
LOCKE. Medium 8vo, 17s. net. 


ESSAYS in HISTORICAL CHE- 
sag go By T. E. THORPE, F.R.S. Crown 8vo, 
8s. 6d. net. 


HISTORY of CHEMISTRY from the 


EARLIEST TIMES to the PRESENT DAY. By 
ERNST VON MEYER, D. ‘Translated by GEORGE 
McGowan, Ph.D. 8vo, 1 . net. 


THEORETICAL CHEMISTRY from 
the STANDPOINT OF AVOGADRO’S RULE AND 
THERMO-DYNAMICS. By Prof. NERNST.  Trans- 
lated by Prof. CHARLES SKEELE PALMER, of the 
University of Colorado. a ne -six Woodeuts and 
Two Appendices. 8vo, I 


EXPERIMENTAL PROOFS of CHE- 


MICAL THEORY for BEGINNERS. By WILLIAM 
RAMSAY, Ph.D., F.R.S. Second Edition. 


2s. 6d. | 
CHEMICAL THEORY FOR BE-. 


GINNERS. By LEONARD DOBBIN, Ph. my » and 
JAMES WALKER, Ph.D., D.Sc. Pot 8vo, 2s. 


OUTLINES of GENERAL CHE- 


MISTRY. By Prof. WILHELM OSTWALD. Trans- 
lated by J. WALKER, D.Sc., Ph.D. 8vo, Ios. net. 


The SCIENTIFIC FOUNDATIONS 
OF ANALYTICAL CHEMISTRY TREATED IN 
AN ELEMENTARY MANNER. By WILHELM 
OSTWALD, Ph.D. Translated by GEORGE 
MacGOWAN, Ph.D. Crown 8vo, 55, net. 


MANUAL of PHYSICO-CHEMICAL 
MEASUREMENTS. By Prof. W. OSTWALD. Trans- 
lated by JAMES WALKER, D.Sc., Ph.D. Illustrated. 
8vo, 7s. net. 


A TREATISE on CHEMISTRY. By 
Sir H. E. ROSCOE, F.R.S., and the late C. SCHOR- 
LEMMER, F.R.S. Vol. I. The Non-Metallic Ele- 
ments. New Edition. Completely revised by Sir H. E. 
Roscok, assisted by Drs. H. G. COLMAN and A. HARDEN. 
With 374 Illustrations and a Portrait of Dalton engraved 
by C. H. Jeens. 8vo. 21s. Vol. II. Part I. Metals, 18s. 
Vol. Il. “Part II. Metals, 18s. Vol. III. Organic Che- 
mistry. Parts I., Be IV., and VI., 21s. each. Parts 
III. and V., 18s. 


LESSONS in “ELEMENTARY CHE- 
MISTRY, INORGANIC and ORGANIC. By Sir 
H. F. Sixth Edition, thoroughly 
revise ca 

INORGANIC ‘CHEMISTRY for BE- 
GINNERS. By Sir HENRY E. ROSCOE, be R.S. 
Assisted by JOSEPH Lunt, B.Sc. Globe 8vo, 2s. 6d. 

The RISE and DEVELOPMENT of 
ORGANIC CHEMISTRY. By CARL SCHOR- 
LEMMER, LL.D., F.R.S. Revised Edition. Edited by 
ARTHUR SMITHELLS, B.Sc. Crown 8vo, 55. net. 

A TEXT-BOOK of INORGANIC 


CHEMISTRY. By Prof. IRA REMSEN. 8vo, 16s. 


INORGANIC CHEMISTRY. By the 


same. Crown 8vo, 6s. 6d. 
ORGANIC CHEMISTRY. By the 


same. Crown Svo, 6s. 6d. 


| 
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The ELEMENTS of CHEMISTRY. 


By the same. New Edition. Fcap. 8vo, 2s. 6d. 


PRACTICAL INORGANIC CHE- 

PRACTICAL ORGANIC CHEMIS- 
TRY. By J. B. COHEN, Ph.D. Fcap. 8vo, 2s. 


LESSONS IN ORGANIC CHEMIS- 


TRY. Part I., Elementary. By G. S. TURPIN, M.A., 
D.Sc., Principal of the Technical School, Huddersfield. 
6d. 


2s. 6d. 

A LABORATORY MANUAL OF 
ORGANIC CHEMISTRY : a Compendium of Laboratory 
Methods for the use of Chemists, Physicians, and Pharma- 
cists. By Dr. LASSAR-COHN. Translated from the 
second German Edition by ALEXANDER SMITH, 
B.Sc., Ph.D. Crown 8vo, 8s. 6d. 


A MANUAL OF MICROCHEMI- 


Pot 8vo, | 


CAL ANALYSIS. By Prof. H. BEHRENS. With an 
Introductory Chapter by Prof. J. W. Jupp, F.R.S. 6s. 


A SERIES of CHEMICAL PROB- 
LEMS, WITH KEY. By T. E. THORPE, F.R.S. 
New Edition. Revised by W. TATE. Feap. 8vo, 2s. 

CHEMICAL ARITHMETIC. With 
1200 Problems. By S. LUPTON, M.A. 2nd Edition, 
revised. Fcap. 8vo, 45 


The ELEMENTS of THERMAL 


CHEMISTRY. By M. M. PATTISON MUIR, M.A., 
Ss. ., assisted by D. M. WiLson. With a Plate. 8vo, 


A TEXT-BOOK of the PHYSIOLOGI- 
CAL CHEMISTRY of the ANIMAL BODY, including 
an Account of the Chemical Changes occurring in Disease. 
By ARTHUR GAMGEE, M.D., F.R.S. In two vols. 

8vo. 18s. each vol. 

The CHEMICAL BASIS of the ANI- 
MAL BODY. An appendix to Foster's Text-Book of 
Physiology.” Fifth Edition. By A. SHERIDAN LEA, 
M.A., D.Sc., F.R.S. S8vo, 7s. 6d. 

CHEMICAL ANALYSIS OF OILS, 
FATS, AND WAXES, AND OF THE COMMERCIAL 
PRODUCTS DERIVED THEREFROM. From the 
German of Prof. Dr. R. BENEDIKT. Revised and enlarged 
by Dr. J. LEWKOWITSCH, F.I.C., F.C.S., late Technical 
Manager at the Whitehall Soap W: orks, Leeds ; Consulting 
Chemist and Chemical Engineer. 8vo, 21s. net. 


SYSTEMATIC SURVEY OF THE 
ORGANIC* COLOURING MATTERS. By Drs. G. 
SCHULTZ and P. JULIUS. Translated and Edited, 
with extensive additions, by ARTHUR G. GREEN, 
F.LC., F.C.S. Imperial 8vo, 21s. net. 


BLOWPIPE ANALYSIS. By J. Lay- 
DAUER. Authorised Translation by J. TAyLor, of 
Owens College, Manchester. New and thoroughly Re- 
vised Edition. Globe 8vo, 4s. 6d. 

METHODS of GAS ANALYSIS. By 
Dr. WALTHER HE ver Translated by Dr. L. M. 
DENNIs. Crown 8vo, 7s. 6d. 

THE CHEMISTRY OF PHOTO- 
GRAPHY. By RAPHAEL MELDOLA, F.R.S. 
Crown 8vo, 6s. [Nature Series. 


MACMILLAN AND CO., LONDON. 
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Of the highest degree of 
Purity & Nutritive Value 


“‘Cadbury’s represents the standard of highest purity at present 
attainable in regard to cocoa.”—-7he Lancet. 


“Cadbury’s Cocoa has in a remarkable degree those natural 
elements of sustenance which give the system endurance and 
hardihood, building up muscle and bodily vigour, with a steady 
action which renders it a most acceptable and reliable beverage.” 
— Health, 


“Of absolute purity and freedom from alkali. . . . An in- 
valuable addition to our dietetic resources in the treatment of all 
forms of digestive disorders.” —Araithwaite’s Retrospect of Medicine. 


“Cadbury’s is a preparation of genuine Cocoa, without any 


admixture of starch or sugar ; it is light, refreshing and invigorating 
to the jaded mind and body. . . . Delicious to the palate, abso- 
lutely unadulterated, and free from alkalies.”—Family Doctor, 


“A perfectly pure Cocoa of the highest quality. The name ‘ Cad- 


bury’ on any packet is a guarantee of purity.”—-dZedical Annual. 


“The typical Cocoa of English 
Manufacture—Absolutely Pure. 


—The Analyst. 


Rd. No. 269,G13. 


Printed by RicHarp Cray anp Sons, Limitep, at 7 and 8 Bread Street Hill, Queen Victoria Street, in the City of London, and published by 
MACMILLAN AND Co., at 29 Bedford Street London, W.C., and 66 Fifth Avenue, New York.—Tuurspay, October 17, 1895. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


‘* To the solid ground 
Of Nature trusts the mind which builds for aye.”—WoRDSWORTH. 
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[PRICE SIXPENCE. 


Registered as a Newspaper at the General Post Office.) 


[All Rights are Reserved. 


NEWTON & CO.’S 


NEW PATENT 


of Lanterns, Pro- 
jection Appara- 

tus and Slides, 
Post Free, 


ace 


No Scientific Man 
should 
be without a 


Red BECK LON DOW 
7, 
ANS 


VHA 


Full particulars 
free 
on application. 


R. tl BECK, Ltd, 68 Corntil, London, E.C. 


“DEMONSTRATORS” LANTERN, 
FOR OIL OR LIMELIGHT. 1 The most simple 
With Prism for Erecting, and and efficient 
for Vertical Projection. Single Lantern 
Price £9 98. yet constructed 
3, FLEET 8T., 
LONDON. NEW CATALOCUE 


BROWNING'S SPECTROSCOPES. 


THE MINIATURE SPECTROSCOPE. 


This instrument will show many of Fraunhofer’s lines, the 
bright lines of the metals and gases, and the absorption bands in 
coloured gases, crystals, or liquids. 
Price, with Plain Slit, £1 2s. ; ditto, with Adjustable Slit in 
Morocco Case, £1 145.; ditto, with Achromatic Lens, &c.,. 
' in Morocco Case, £2 6s. 


Illustrated Catalogue of Spectroscopes, Post Free. 


JOHN BROWNING, 


63 STRAND, LONDON, W.C. 


NEGRETTI & ZAMBRA’S THERMOMETERS, 


The outside Window Bracket Thermometer 
enables the observer to read the Present 
Temperature from inside the House. 


PRICE and upwards, 


Accurate Thermometers for all Purposes. 


ILLUSTRATED PRICE LISTS FREE TO ALL PARTS OF THE WORLD. 


NEGRETTI & ZAMBRA, 
Scientific Instrument Makers to Her Majesty the 
Queen and British and Foreign Governments, 
38 HOLBORN VIADUCT. 


BRANCHES— 
45 Cornhill, and 122 Regent Street, London. 
Photographic Studios : Crystal Palace. 
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EAST INDIAN RAILWAY. 


WANTED, a Young Man, about 20 years of age, for the Service of the 
East Indian Railway Company, in the Management of their Collieries in 
Bengal. 

No one need apply who cannot give proof of having had (1) a good general 
education, and (2) a systematic training in the branches of science that con- 
cern, and are connected with, Mine Engineering and Working, at some 
recognised teaching Institute. 

Salary, Rs. 250 per mensem, engagement for three years. Compensation 
for low a ange will also be granted, subject, however, to revision from 
time totime, should the Secretary of State for India so require. For the 
present it is given on the following terms :—To one-half of the Salary is added 
a sum (fixed quarterly by the Government of Indiz a) approximately sufficient 
to enable a servant to remit that half Salary to England, if he wishes to do 
so, at 1s. 6d. the rupee. 

The Applicant selected will be required to pass a medical examination by 
the Company's Consulting Physican, before appointment. 

Certificates and testimonials (copies only) with applications, in candidate's 
own handwriting, giving particulars of educz ation, age, &c., and accompanied 
by a medical certificate of fitness for residence in India, are to be sent to the 
undersigned not later than Wednesday, the 20th day of November next. 


By Order of -% Board, 
A. P. DUNSTAN, Secretary. 


28-30 Nicholas Lane, London, E.C. 


21st October, 1895. 


PROFESSORSHIP OF APPLIED 
MATHEMATICS and EXPERIMENTAL 
PHYSICS. 


The above Professorship in the South African College, Cape Town, be- 
comes Vacant at the end of the current year. The Salary is £500 per annum, 
with a possible increase of , 
Applications for the Post should be addressed “Cape,” 
should reach this Office not later than November 1o. 


100, 


c/o NATURE, and 


THE GLASGOW AND WEST OF 
SCOTLAND TECHNICAL COLLEGE. 
CHAIR OF MATHEMATICS. 
The Governors invite Applications for the Chair of Mathematics, rendered 
vacant by the death of Prof. Rarrr. 
Intending applicants will receive particulars of the Appointment from the 
undersigned. 


JOHN YOUNG, M.A., 
38 Bath Street, Glasgow, October 15, 1895. 


B.Sc., Secretary. 


STAN LE’ LEY | 


~ 


Mathematical Instrument Manufacturer to H.M. Government, Council 
of India, Science and Art Department, Admiralty, &c. 


‘Mathematical, Drawing, and Surveying Instruments 
of every description 


Of the Highest Quality and Finish, at most Moderate Prices. 
Tllustrated Price List Post Free. 


W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only GoLp 
MEpAt in the International Inventions Exhibition 1885 for Mathematical 
Work. Silver Medal, Architects’ Exhibition, 1886. 


Address :—-GREAT TURNSTILE, HOLBORN, 


TO ‘SCIENCE LECTURERS. 


See Mr. HUGHES'S PATENT COMBINATION OPTICAL 
LANTERN, used by late W. Lant Carpenter, Esq., Prof. Forses, &c. 
Miniature Triple Lantern constructed for B. J. MALDEN, Esq. ; great 
success. New Oxyhydrogen Microscope. Science Lanterns for Class 
Demonstration. Magnificent Results. Docwra Triple, Prize Medal, 
Highest Award. Supplied to the Royal Polytechnic Institution, Dr. H. 
Grattan Guinness, Madame Patti, &c. Patent Pamphengos 
Science Lanterns. The Universal Lantern + -inch Condensors, 4-wick Lamp, 
Portrait Combination front Lenses, é1 5s. 6a., marvellous value. Science 
Lecture Sets. Novelties. The pled Kaleidoscope. Cheapest Lantern 
Outfits in the World. Grandly Illustrated Catalogue, over 180 choice En- 
gravings, 6d.; Postage, 3¢. List of 300 Lecture Sets, Science Subjects, 
Views, &c., 6d.; Postage, 2¢. Pamphlets Free.—W. C. HU 
Srecia.ist, Brewster House, 82 Mortimer Road, Kingsland, N. 


OPTICAL & SCIENTIFIC INSTRUMENTS. 


Spectrometers, Spectroscopes, Gc s, Cathet s, Optical 
Benches, &c., &c. Instruments for a purposes constructed to Clients’ 
own designs. Prices moderate. 


W. WILSON (formerly Foreman at Messrs. ELLIOTT Bros.), 
56 Crogsland Road, Chalk Farm, London, N.W. 


LONDON, W.C. 


MANUFACTURER OF 
ELECTRICAL & PHYSICAL 
INSTRUMENTS, 
44 Hatton Garden, London, 
Catalogues Free. 


EDWARD JAMRACH 
CHARLES JAMRACH), 


NATURALIST, 
180 ST. GEORGE STREET EAST. 


ALBERT 


(Late 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery 
Netsukis, China, Lacquer, Gongs, Shells, and other Curios. 


BREAKFAST—SUPPER. 


EPPS’S 


GRATEFUL—COMFORTING. 


COCOA 


BOILING WATER OR MILK. 


HOLLOWAY’S OINTMENT 
CURES 
Gout, Rheumatism, Lumbago, Sciatica, 
Cuts, Bruises, Sprains, &c. 
INVALUABLE FOR ALL SKIN DISEASES. 


Holloway’s Ointment and Pills may be obtained of 
all Medicine Vendors. 


THE ENTOMOLOGIST: 


AN ILLUSTRATED JOURNAL OF GENERAL ENTOMOLOGY 
Edited by RicHarp Soutn, F.E.S., 
With the Assistance of 

| Martin Jacosy, F.E.S 
J. H. Leecn, B.A., F. LS. 
Dr. D. SHARP, F.R. S., F 

A. Fircu, G. H. VERRALL, F.E.S 

F. W. Fronawk, F.E.S. | W. M. An, E.S. 
Founded by the late Edward Newman in 1840, this Journal has beea 

the popular organ of British Entomologists since 1864. Its contents deal 

chiefly with the home fauna, but there are frequent articles and notes on 

matters of interest pertaining to the Entomology of various parts of the world. 
Published on the first of each month. Price 6¢. Subscription, 6s. per 

annum post free to any country. 


London: WEST, NEWMAN, & CO., 54 Hatton Garden, E.C. 


“THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 


Price Sixpence, Monthly. 


Edited by C. G. Barrett, G. C. Cuampion, F.Z.S., J. W. DouGtas,* 
W. W. Fow er, M.A., F. S., R. F.R.S., E. SAUNDERS, 


LL.D., F.R.S. 


This Magazine, commenced in 1864, contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 
the British Isles. 4 

Subscription—Six Shillings per Annum, post free. 

London: GURNEY & JACKSON (Mr. Van Voorst’s Successors), 
1 Paternoster Row. 


Ropert Apk1n, F. E.S 

. Lucas DisTAn’ F.E.S., &e. 
, F.E.S. 


| 


F.LS 
Lorp M. >= 


On the 1st of every Month. 
THE JOURNAL OF BOTANY. 
BRITISH AND FOREIGN. 
Edited by James 


BRITTEN, F.L.S., British Museum. 


Contents :—Original Articles by leading Botanists.—Extracts, and 
Notices of Books and Memoirs. ~—Asticles in Journals.—Botanical News.— 
roceedings of Societies. 


Price 1s. 3¢. Subscription for One Year, payable in advance, 12s. 


London: WEST NEWMAN, & CO., 54 Hatton Garden, E.C. 
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MESSRS. MACMILLAN & CO.’S BOOKS 


FOR 


STUDENTS 


PRACTICAL BOTANY for 
GINNERS. By Prof. F. O. BOWER, D.Sc., F.R.S., 
Author of ‘* A Course of Practical Instruction in Botany.” 
Globe 8vo. 35. 6d. 


A COURSE of PRACTICAL IN-. 


STRUCTION in BOTANY. By F. O. BOWER, D. Se., 
F.R.S., Regius Professor of Botany in the University of 
Glasgow. 8vo. 10s. 6d. 


FIRST LESSONS in PRACTICAL 
BOTANY. By G. T. BETTANY, M.A., B.Sc., F.L.S., 
late Lecturer on Botany in Guy’s Hospital Medical School, 
sometime Examiner in Botany, Cambridge University 
Local Examinations. Pot 8vo. Is. 


BOTANY. By Sir J. D. Hooker, 
F.R.S. With Illustrations. Pot 8vo. Is. 
[Sctence Primers. 


The 


BRITISH ISLANDS. By Sir J. D. HOOKER, F.R.S. 
Third Edition. Globe 8vo. tos. 6d. 


LESSONS in ELEMENTARY. 


BOTANY. By DANIEL OLIVER, F.R.S._ The Part 
on Systematic Botany based upon material left in manu- 
script by the late Prof. HENsLow. With numerous IIlustra- 
tions. Third Edition, Feap. 8vo. 45. 6d. 


FIRST BOOK of INDIAN BOTANY. 


By DANIEL OLIVER, F.R.S. With numerous Illustra- 
tions. Globe 8vo. 6s. 6d. 


SCIENTIFIC PAPERS of ASA GRAY. 


Selected by CHARLES SPRAGUE SARGENT. Vol. 
I. Reviews of Works on Botany and Related Subjects, 
1834-1887. Vol. II. Essays, Biographical Sketches, 
1841-1886. 8vo. 215. 


? 
GRAY’S BOTANICAL TEXT-BOOK 
(Sixth Edition). 

Vol. I. Srrucrurat Borany: or Organography on the 
Basis of Morphology. To which is added The Principles of 
‘faxonomy and Phytography, and a Glossary of Botanical 
Terms. By ASA GRAY. 8vo. Ios. 6d. 


Vol. Il. PHysioLocicaL Borany. 
History of Phznogamous Plants. 


I. Outlines of the 
II. Vegetable Physiology. 


By G. LINCOLN GOODALE, A.M., M.D., Professor of 
Botany in Harvard University. Bvo. 10s. 6d. 
[he STUDY of the BIOLOGY of 


FERNS by the COLLODION METHOD. For Advanced 
and Collegiate Students. By GEORGE F. ATKINSON, 


Ph.B., Associate Professor of Cryptogamic Botany in 
Cornell University. Svo. 8s. 6d. net. 
MACMILLAN 
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The FERTILISATION of FLOWERS. 
By Prof. HERMANN MULLER. Translated and Edited’ 
by D’Arcy W. THompson, B.A., Scholar of Trinity Col- 
lege, Cambridge. Witha Preface by CHARLES DARWIN. 
With Illustrations. Medium 8vo. 21s. 


FLOWERS, FRUITS, and LEAVES. 
By Sir JOHN LUBBOCK, Bart., F.R.S. With numerous 
Illustrations. Crown 8vo. 45. 6d. 

[Nature Series. 


On BRITISH WILD FLOWERS, 


considered in Relation to Insects. With numerous IIlustra- 


tions. By Sir JOHN LUBBOCK, Bart., F.R.S. Crown 
8vo. 45. 6d. [Nature Series. 
The COLOURS of FLOWERS, as 


STUDENT’S FLORA of the | 


AND CO., 


Illustrated in the British Flora. By GRANT ALLEN. 
With Illustrations. Crown 8vo. 35. 6d. 
[Nature Series. 


BRITISH FOREST TREES and their 
SYLVICULTURAL CHARACTERISTICS and 
TREATMENT. By JOHN NISBET, of the Indian 
Forest Service. Crown 8vo. 6s. net. 


TIMBER and some of its DISEASES. 
By H. MARSHALL WARD, M.A., F.R.S., F.L.S., 
late Fellow of Christ’s College, Cambridge ; Professor of 
Botany at the Royal Indian ass College, Cooper's 
Hill. With Illustrations. Crown 8vo. 6s. 

[Nature Series. 


TEXT-BOOK of the DISEASES of 
TREES. By Professor R. HARTIG. Translated by 
Dr. W. SOMERVILLE, Professor of Agriculture and 
Forestry at Durham College of Science. With a Preface 
by Prof. H. MARSHALL WarD, F.R.S. With numerous 
Illustrations. 8vo. 10s. net. 


TIMBER and TIMBER TREES, 
Native and Foreign. By THOMAS LASLETT, Timber 
Inspector to the Admiralty. New Edition. Revised by 
Prof. H. MARSHALL WarRD, F.R.S. Crown 8vo. 8s. 6d. 


DISEASES of FIELD and GARDEN 


CROPS, chiefly such as are caused by Fungi. By 
WORTHINGTON G. SMITH, F.L.S., M.A.I., Member 
of the Scientific Committee, Horticultural Society. With 
143 Illustrations, Drawn and Engraved by the Author. 
Feap. 8vo. 45. 6d. 


DICTIONARY of POPULAR 
NAMES of the PLANTS which FURNISH the 
NATURAL and ACQUIRED WANTS of MAN, in all 
MATTERS of DOMESTIC and GENERAL ECO- 
NOMY : their History, Products, and Uses. By JOHN 
SMITH, A.L.S., Author of ‘‘ Historia Filicum,” ‘* His- 
tory of Bible Plants,” &., &c. Medium 8vo. 145. 


SCIENCE PAPERS, chiefly Pharmaco- 
logical and Botanical. By DANIEL HANBURY, F.R.S. 
Edited with Memoir by JosepH INnck, F.L.S., F.C.S. 
With Portrait. Medium 8vo. 145. 


LONDON. 
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IMPORTANT NAT veer HISTORY COLL eo, FOR SALE 
PRIVATE TREAT 
A Remarkable Collection of Originai Coloured Draw- 
ings of British Fungi, including Microscopic Species, and_consist- 
ing of 3030 Drawings, mounted in twelve volumes, illustrating 1050 
different Species, the whole of absolute scientific accuracy, and of the 
most beautiful execution. 

It is impossible to give any idea of the above most remarkadle collection 
of Drawings, save that it has been pronounced perfect of its kind by those 
whose judgment on the subject is final. It may, however, be mentioned 
that a large proportion of the British Fungi being microscopic, in every such 

case the figures are both of the natural size and microscopic enlargements of 
each Species. 
A Natural History Museum, as detailed below, formed 
during recent years by a private student of scientific standing, and giving 
a substantial nucleus of a still larger Collection, private or public (a 
genuine opportunity for any newly-founded Institution) 

ContTeNntTs.—About 88 Cases British Birds, 1 Box British Bird Skins, 1 
Box Foreign Skins, chiefly Australian ; 1 Cabinet, 30 Drawers, containing : 
British ' Birds’ Eggs, Land and Fresh-Water Shells, Star-Fish, British 
Homoptera and Hemiptera, Eggs, Gulls, and Guillemot (varieties) ; about 

36 Card Boxes, glass tops, British Nests and Eggs ; 1 Cabinet, 30 Drawers, 
British Butterflies and Moths; 1 Cabinet, 30 Drawers, continuation of 
Moths (Tinea), the remainder British Beetles; 8 Boxes Foreign Beetles ; 3 
Boxes (small Collection) Diptera, Hymenoptera, Neuroptera ; 12 Cases of 

sritish Plants, Grasses, and Ferns ; 1 Case Foreign Ferns; 4 large Albums, 
containing nearly all the British Mosses; 12 smaller Albums, containing 
British and part C ontinents ul Mosses ; 3 large Albums of Seaweeds, British ; 
1 large Album, Drawings, Hepatice, Zoophytes, and Fresh-Water Algz ; 
also (if desired) several hundred Microscopic Slides. The whole in excellent 
condition. Full information will be given by 
Messrs. H. SOTHERAN & CO., 140 Strand, W.C. 


THE TOTAL ECLIPSE OF THE SUN, 
AUGUST 4, 1806. 


The ORIENT STEAM NAVIGATION COMPANY, Ltd., propose to 
send one of their Steamships of zbout 4000 tons gross register and 3000 H.P. 
to Vadsé in the Varanger Fiord, Lapland (about 30° E. Long.), to enable 
observation to be made of the above Eclipse. 


NAT URE 


[OcrosEe 24, 1895 


The University Tutorial Series, 
NOW READY. CLOTH GILT, 3s. 6d. 


AN 


ELEMENTARY TEXT-BOOK 


MECHANICS. 


WILLIAM BRIGGS, M.A., F.CS., F.R.A.S., 


General Editor of the Tutorial Series, 
Principal of University Correspondence College ; 


AND 
G. H. BRYAN, M.A., F.R.S., 


Smith’s Prizeman, Fellow of St. Peter’s College, Cambridge; 
Authors of ‘* Coordinate Geometry,” and ‘* A Text-Book 
of Statics.” 


‘AUTHORS. 
AN 


ELEM ENTARY _TEXT-BOOK 


BY THE SAME CLOTH GILT, 23. 


Itinerary :—Leave London July 21, visit Odde, Bergen, Naes, Molde, 
Trondhjem, Hammerfest, North Cape ; arrive Vadsé August 3; leave Vadsé 
aoth ; arrive London August 17. 

Passage money, 40 guineas. 

Preliminary Deposit on Booking, 

F. GREEN & CO. 
Fenchurch Avenue, 


(ANDERSON, ANDERSON, & CO.J London. 
For further Particulars apply to the latter Firm, 5 Fenchurch Avenue, 
tE.C., or to the West-End Branch Office, 16 Cockspur Street, S.W. 


NO END OF WORRY SAVED BY USING 
STONE’S TIME-SAVING 
For keeping in order all SPECIALITIES 


LETTERS, PAPERS, PAMPHLETS, Music, &c. 

Sold by Stationers everywhere. 
the manufacturers, 

HENRY STONE & SON, BANBURY. 


Shecial Boxes, Files, and Cabinets made to order for avariety of 


Early application is desirable. 
Head Offices, 
Managers 


rposes 


PHCENIX FIRE OFFICE, 


19 LOMBARD ST., E.C.,and 57 CHARING CROSS, S.W. 
ESTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 
Secreraries—W. C. MACDONALD and F. B. MACDONALD. 
LOSSES PAID OVER £20,000,000. 


THE 


CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 
LIMITED 


Carlyle Road, Cambridge. 
NOW READY. 

Appendix to Descriptive List of Physical and Physiological Instruments, 
containing many new and improved forms of Apparatus designed and manu- 
factured by the Company since June 1892, including PEN- 
1XULUM for measuring Earth Tremors, YULE’S HARMONIC 
ANALYSER, and PLATINUM PYROMETERS for Scientific and 
“Commercial purposes. 

Post Free on Application. 


MANUFACTURERS OF /MPRUVED MICROTOMES AND 
ACCESSORIES FOR SECTION CUTTING. 
beg mm for automatically recording some of the Phenomena 
of Ea uakes, as supplied to many of the leading Observatories, 
Scientific Apparatus designed and manufactured for 
special purposes. 

Address all communications: 

*‘Instrument Company, Ltd., Cambridge.” 


Send postcard for Illustrated Catalo to | 


HY DROSTATICS. 


Lonpon: W. B. CLIVE, 
UNIVERSITY CORRESPONDENCE COLLEGE PRESS, 
WAREHOUSE: 13 BOOKSELLERS Row, STRAND W.C. 


THE SCIENCE OF MECHANICS. A 


Critical and Historical Exposition of its Principles. By ERNST 
MACH. Translated by Tuomas J. McCormack. 250 Cuts, 53% 
Pages. Half Morocco, Gilt Top. Price ros. 6d. 
“A careful study of Prof. Mach’s work, and a treatment with more ex- 
j periments 11 illustration, on the lines laid down in the i interesting diagrams of 
| his ‘SCIENCE OF MECHANICS,’ will do much to revivify theoretical 
mechanical science as developed from the elements by rigorous logical treat- 
ment." —Prof. A. G. GREENHILL, in Nature. 
| THE OPEN COURT PUBLISHING 17 Johnson's Court, 
Fleet Street, , London, E.C 


| 

| eS H. BUTLER, M.A. Oxon., Assoc. R. 8. Mines 
| ATURAL "HISTORY AGENCY. 

158 ROAD, LONDON. 
Dealer in Rome, Minerals, Fossils, ‘and other Objects 
f Scientific Interest. 

| NOWONSALE a Contents of Three Collections of Fossils recently 
| acquired, including finely preserved examples of numerous Species from 
| most of the Geological Formations, notably Fish from the Lower Lias, and 
| Mollusca from the Mountain Limestone, Chalk, Barton and Bracklesham 
| Beds, Oligocene, and Crag ; also Gold in the Matrix from several localities, 
| Infusorial Earth from Talbot, Victoria; Polished Agates, Labradorite, and 
| other Ornamental Minerals, ‘and Gabbro, Troctolite, and Augite- - Andesite 
from Germany. Collections of Natural History Objects provided to order 


| and sent on approval. 
Hu UME's ‘RESEARCHES ON THE UPPER 


A few copies of Dr. 
CRETACEOUS ZONES” still on hand, Price 3s. each. Also THE 


GLACIALISTS' MAGAZINE, as issued, 6d. per copy. 


JAMES R. GREGORY & CO. 


MINERALOGISTS, &c. 


HAVE NOW 


REMOVED TO 
1 KELSO PLACE, STANFORD ROAD, 


KENSINGTON, W. 


A few minutes from Naturai History Museum, Science Schools, South 
Kensington, High Street, and Gloucester Road Stations. 


Specimens, Cotiectionn, Appliances, &c. Lists as usual. 
New Catalogues preparing. 


REMOVED FROM 88 CHARLOTTE STREET, FITZROY SQUARE. 
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DIARY OF SOCIETIES. 
LONDON. 


FRIDAY, OctToser 25. 
Puysicat Soctety, at 5.—The Radial Cursor: F. W. Lanchester.—The 
Development of Arbitrary Functions: J. Perry and H. F. Hunt. 


SUNDAY, Ocroser 27. 
Sunpay Lecrure Society, at 4.—The Search after the Philosopher's 
Stone: Dr. C. W. Kimmins. 


COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


For the Use of Students, Science Teachers, Prospectors, &c., and to 
Illustrate the leading Text-books, in Boxes, with Trays. 
$0 Specimens, 10s. Gd.; 100 do., 2ls.; 200 do., 42s. 
New Price List of Minerals, Rocks, and Stratigraphical Series 
of Fossils, Post Free. 
ROCK SECTIONS for the MICROSCOPE, from 1s. 6d. each, Post Free. 
CATALOGUES GRATIS. 
CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &c., 
always in stock, 


THOMAS D. RUSSELL, 
78 NEWGATE STREET, LONDON, E.C. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Protococcus, Volvox, Spirogyra, Vaucheria, Amoeba, Vorticella, Hydra, 
Lacinularia, Pedalion, Leptodora, Cristatella, and other Pond Life. Price 
1s. per Tube, Post-free, with Drawing and Description. Helix pomatia, 
Astacus nobilis, Amphioxus, &c., for Dissection purposes. Clarke's Black 
Cement, for sealing and finishing Microscopic Slides (Spirit-proof and highly 
recommended for Fluid Mounts), Price 1s. per Bottle. List free. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 


OF THE UNITED KINGDOM. 

THE LABORATORY, PLYMOUTH. 

The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- 
onium ; Hormiphora (preserved) ; Leptoplana ; Lineus, Amphiporus ; Nereis, 
Aphrodite, Arenicola, Lanice, Terebella ; Lepas, Balanus, Gammarus, 
Ligia, Mysis, Nebalia, Carcinus ; Patella, Buccinum, Eledone, Pectens, 
Bugula, Crisia, Pedicellina ; Holothuria, Asterias, Echinus; Ascidia, Salpa 
(preserved), Scyllium, Raia, &c., &c. 

For prices and more detailed lists apply to 

Biological Laboratory, Plymouth. 


THE DIRECTOR. 


NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers; Editorial 
communications to the Editor. The telegraphic address of NATURE is “ PHUSIS,” LONDON. 


SUBSCRIPTIONS TO “NATURE.” 


a 
O14 6 
o 7 6 

To ALL PLAcEs ABROAD :— 


CHARGES FOR ADVERTISEMENTS. 
& 


& 
Three Linesin Column ....... o 2 6 
9 
One Eighth Page, or Quarter Column . 0 18 6 
Quarter Page, or Half a Column ... 115 
Half a Page, ora Column ...... 3 5 0 
Whole Page ...... 660 


Money Orders payable to MACMILLAN & CO. 
OFFICE: 29 BEDFORD STREET, STRAND, W.C. 


“OPTIMUS” MAGIC LANTERNS DRAWING ROOM LECTURE HALL. 


Limelight may be adapted without alteration at an extra cost of 16s. 
_ , Each Magic Lantern is efficient for Exhibitions. The Lens gives crisp definition, being a superior Achromatic Photographic Combination with rack and 
pinion. It is fitted to a telescopic lengthening tube, so gaining increased focal accommodation. The Condenser is composed of two plano-convex lenses of 
+ inches diameter. The refulgent lamp has 3 wicks, yielding a brilliantly illuminated picture. Each is complete in Box. 


Student’s LANTERN 
(to take demonstrat- 
ing tank) with 
3rass Sliding Tubes. 


Russian Iron Body, 


Superior Japanned 
Brass Sliding Tubes. 


Metal Body. 


PERKEN, SON & RAYMENT, 


HARVEY & PEAK. 


LANTERN 
PHOTOS. 


Plain, 
Coloured, 1/6. 


All Accessories at 
reasonable prices. 


Perforated Rte | CATALOGUE | Mahogany Body, 


Iron Body, Brass Brass Stage and 
POST FREE. 


Sliding Tubes. Sliding Tubes. 


99 HATTON GARDEN, 
& 141 OXFORD ST., 


INDUCTION COILS, giving from 2 in. to 15 in. Sparks for the WonDERFUL 


Experiments of TEsLa. 


TESLA’S APPARATUS (Patent). 


SPECTRUM TUBES of the New Gases Hetium and Arcon. 
VACUUM TUBES. Large Assortment. 

WIMSHURST MACHINES of Improved Construction and Best Make, 
WIMSHURST MACHINES, ordinary, from £1 15s. 

AERIAL GRAPHOSCOPES. Bruce's Patent. 


Illustrated Catalogue, Parts 1 and 2, Sixpence each. 


56 CHARING CROSS ROAD, LONDON, W.C. 


1895 
LONDON. 
7 (BY APPOINTMENT TO THE ROYAL INSTITUTION OF GREAT BRITAIN.) 
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MESSRS. MACMILLAN & CO.’S BOOKS © 
STUDENTS OF PHYSIOGRAPHY, GEOLOGY, & MINERALOGY, 


PHYSIOGRAPHY: an Introduction to the Study of Nature. With Illustrations and 
Coloured Plates. By T. H. HUXLEY, F.R.S. Crown 8vo. 6s. 


OUTLINES OF PHYSIOGRAPHY—THE MOVEMENTS OF THE 
EARTH. By J. NORMAN LOCKYER, C.B., F.R.S. Crown 8vo. Sewed. 15. 6d. 


THE PLANET EARTH. An Astronomical Introduction to Geography. By 
RICHARD A. GREGORY, F.R.A.S. Globe 8vo. 2s. 


SHORT STUDIES IN NATURE KNOWLEDGE. An Introduction to the 
Science of Physiography. By WILLIAM GEE, Certificated Teacher of the Education Department, and of the Science and 
Art Department. Assistant Lecturer Manchester Field Naturalists’ Society. Crown 8vo. 35. 6d. 


SOME BOOKS BY SIR ARCHIBALD GEIKIE, F.R.S. 


ELEMENTARY LESSONS IN PHYSICAL GEOGRAPHY. Illustrated with 


Woodcuts and Ten Plates. Foolscap 8vo. 45. 6d. 


QUESTIONS ON GEIKIE’S ELEMENTARY PHYSICAL GEOGRAPHY. 


For the use of Schools. Foolscap 8vo. Is. 6d. 


PHYSICAL GEOGRAPHY. With Illustrations. Pott 8vo. 1s. [Scvence Primers. 
TEXT-BOOK OF GEOLOGY. With lllustrations. Third Edition. Revised and 


Enlarged. Medium 8vo. 28s. 


CLASS-BOOK OF GEOLOGY. Illustrated with Woodcuts. Second Edition. 


Crown 8vo. . 6a. 

OUTLINES OF FIELD GEOLOGY. New and Revised Edition. Extra feap. 
8vo. 35. 6d. 

GEOLOGY. With Illustrations. Pott 8vo. ts. [Science Primers. 


Box oF GEOLOGICAL SPECIMENS TO ILLUSTRATE GEIKIE’S PRIMER OF GEOLOGY, Ios. 6d. 


POPULAR LECTURES AND ADDRESSES. By Lorp Ketyriy, LL.D., 


P.R.S., F.R.S.E. With Illustrations. Vol. II. GEoLoGy AND GENERAL Puysics. Crown 8vo. 7s. 6a. [Nature Series. 


COLLECTED PAPERS ON SOME CONTROVERTED QUESTIONS OF 


GEOLOGY. By JOSEPH PRESTWICH, D.C.L. (Oxon.), F.R.S., F.G.S.  8vo. 10s. net. 


ON CERTAIN PHENOMENA BELONGING TO THE LAST GEO- 
LOGICAL PERIOD, AND ON THEIR BEARING UPON THE TRADITION OF THE FLOOD. By 
JOSEPH PRESTWICH, D.C.L. (Oxon.), F.R.S., F.G.S., &c. 8vo. 25. 6d. net. 


A POPULAR TREATISE ON THE WINDS. Comprising the general motions 


of the atmosphere, monsoons, cyclones, tornadoes, waterspouts, hail-storms, &c., &c. By WILLIAM FERREL, M.A., 
Ph.D. Second Edition. 8vo. 17s. net. 


TABLES FOR THE DETERMINATION OF THE ROCK-FORMING 
MINERALS. Compiled by F. LOEWINSON-LESSING, Professor of Geology at the University of Dorpat. Translated from 
the Russian by J. W. Grecory, B.Sc., F.G.S., of the British Museum (Natural History), with a chapter on the Petro- 
logical Microscope by Professor G. A. J. COLE, M.R.I.A., F.G.S. Super Royal 8vo. 4s. 6d. net. 


PHYSICS OF THE EARTH’S CRUST. By the Rev. Osmonp Fisuer, M.A., 


F.G.S., Rector of Harlton, Hon. Fellow of King’s College, London, and late Fellow and Tutor of Jesus College, Cambridge. 
Second Edition, altered and enlarged. 8vo. 12s. 


ECONOMIC GEOLOGY OF THE UNITED STATES. With Briefer 


Mention of Foreign Mineral Products. By RALPH S. TARR, B.S., F.G.S.A., Assistant Professor of Geology at Cornell 
University. 8vo. 16s. net. 


MICROSCOPICAL PHYSIOGRAPHY OF THE - ROCK - MAKING 
MINERALS. An Aid to the Microscopical Study of Rocks. By H. ROSENBUSCH. Translated and abridged for 
use in Schools and Colleges by JoserpH P. IppINGs. Illustrated by 121 Woodcuts and 26 Plates of Photomicrographs. 
8vo. 245. 

ELEMENTS OF CRYSTALLOGRAPHY FOR STUDENTS OF CHEM- 
ISTRY, PHYSICS, AND MINERALOGY. By GEO. HUNTINGDON WILLIAMS, Ph.D., Assistant Professor in 
the Johns Hopkins University. Crown 8vo. 6s. 

METEOROLOGY. Weather, and Methods of Forecasting. Description of 


Meteorological Instruments and River Flood Predictions in the United States) By THOMAS RUSSELL, U.S. Assistant 


Engineer. 8vo. 16s. net. 
: MACMILLAN AND CO., LONDON. 
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STUDENTS 


BRITANNIA PHYSICS NOTE- 


BOOK. 4to. 55. net. 


LABORATORY MANUAL of 
PHYSICS and APPLIED ELECTRICITY. Edited by 
E. L. NICHOLS. Vol. I. Junior Course in General 
Physics. By E. Merritt and F. J. ROGERS. 12s. 6d. 
net. Vol. II. Senior Course. By G. S. MOLEr, F. 
BEDELL, H. J. Horcukiss, C. P. MATTHEWs, and 
Epiror. 8vo. 12s. 6d. net. 


An ESSAY on the GENESIS, CON- 
TENTS, and HISTORY of NEWTON’S ‘“ PRIN- 
CIPIA.” By WALTER W. ROUSE BALL, Fellow and 
Assistant Tutor of Trinity College, Cambridge. Crown 


Svo. 6s. net. 

UTILITY of QUATERNIONS in 
PHYSICS. By ALEXANDER MCcAULAY, M.A., 
Lecturer in Mathematics and Physics in the University of 
Tasmania. 8vo. 55. net. 


An ELEMENTARY TREATISE on | 


THEORETICAL MECHANICS. By Prof. ALEX- 
ANDER ZIWET, Assistant Professor of Mathematits in 
the University of Michigan. 
ParRT II. 
Svo. 8s. 6d. net each part. 


APPLICATIONS of DYNAMICS to 
PHYSICS and CHEMISTRY. By J. J. THOMSON, 
M.A., F.R.S., Fellow of Trinity College, and Cavendish 
Professor of Experimental Physics, Cambridge. Crown 
Svo. 75. 6d. 


A TREATISE on the MOTION of 
VORTEX RINGS. An Essay to which the Adams Prize 
was adjudged in 1882, in the University of Cambridge. 
By J. J. THOMSON, F.R.S.  8vo. 6s. 


A TREATISE on HYDROSTATICS., 
By ALFRED GEORGE GREENHILL, F.R.S., Pro- 
fessor of Mathematics in the Artillery College, Woolwich. 
Crown 8vo. 7s. 6d. 


PHYSICS: Advanced Course. By Geo. 
Kr. BARKER, Professor of Physics in the University of 
Pennsylvania. With a Magnetic Map of the United States. 
Svo, 215, 


A TEXT-BOOK of the PRINCIPLES 
of PHYSICS. Ay ALFRED DANIELL, M.A., Lec- 
turer on Physics in the School of Medicine, Edinburgh. 
Third Edition, Medium 8vo. 21s. 


LESSONS in ELEMENTARY 
PHYSICS. By BALFOUR STEWART, LL.D., F.R.S. 
Vith a coloured spectrum. New and Enlarged Edition. 
Feap. 8vo. 45. 6d. 

Questions. By T. H. Core. Pott 8vo. 25. 


LESSONS in ELEMENTARY PRAC- 
TICAL PHYSICS. By BALFOUR STEWART, 
LL.D., F.R.S., aud W. W. HALDANE GEE, Demon- 
strator and Assistant Lecturer in Physics, the Owens 
College. Vol. I. General Physical Processes. Crown 
6s. II. Electricity and Magnetism. Crown 
vo. 75. 6d. 


“MESSRS. MACMILLAN & CO’S BOOKS 
OF PHYSICS. 


LECTURES on some RECENT AD- 
VANCES in PHYSICAL SCIENCE. By P. G. TAIT, 
M.A., Sec. R.S.E., formerly Fellow of St. Peter’s College, 
Cambridge ; Professor of Natural Philosophy in the Uni- 
versity of Edinburgh. Third Edition. Crown 8vo. 9s. 


HEAT. By Prof. P. G. Tarr. 


Svo. 6s. 


The THEORY of HEAT. By Tuomas 
PRESTON, M.A. (Dub.), Fellow of the Royal University 
of Ireland, and Professor of Natural Philosophy, University 
College, Dublin. 8vo. 17s. net. 


of LIGHT. By T. 


Second Edition. 8vo. 15s. net. 


Crown 


The THEORY 


PRESTON, M.A. 


BURNETT LECTURES—OnLIGHT. 


Part I. KINEMATICS. | 
Introduction to DYNAMICS ; STATICS. | 


In Three Courses. Delivered at Aberdeen in November 
1883. December 1884, and November 1885. By Sir 
GEORGE GABRIEL STOKES, M.A., F.R.S., Fellow 
of Pembroke College, and Lucasian Professor of Mathe- 
matics in the University of Cambridge. Second Edition. 
Crown 8vo. 7s. 6d. [Nature Series. 


ELECTRIC WAVES. Being Researches 
on the Propagation of Electric Action with Finite Velocity 
through Space. By HEINRICH HERTZ, late Professor 
of Physics in the University of Bonn. Authorised transla- 
tion by D. E. Jones, B.Sc. With Preface by Lord 
KELVIN, P.R.S. Illustrated. 8vo. 10s. net. 


PAPERS on ELECTROSTATICS and 
MAGNETISM. By Lord KELVIN, P.R.S. Second 
Edition. 8vo. 18s. 


MODERN VIEWS of ELECTRI- 


CITY. By OLIVER J. LODGE, D.Sc., LL.D., 
F.R.S., Professor of Experimental Physics in University 
College, Liverpool. With Illustrations. Crown 8vo. 
6s. 6d. [Nature Series. 


The THEORY and PRACTICE of 
ABSOLUTE MEASUREMENTS in ELECTRICITY 
and MAGNETISM. By ANDREW GRAY, M.A., 
F.R.S.E., Professor of Physics in the University College of 
North Wales. In two Vols. Crown 8vo. Vol. I, 
12s. 6d. ; Vol. II., in 2 parts, 25s. 


'ABSOLUTE MEASUREMENTS in 


ELECTRICITY and MAGNETISM. By Prof. AN- 
DREW GRAY. Second Edition. Feap. 8vo. 6d. 


A TEXT-BOOK on ELECTRO-MAG- 
NETISM and the CONSTRUCTION of DYNAMOS. 
By DUGALD C. JACKSON, B.S., C.E., Professor of 
Electrical Engineering, University of Wisconsin. 8vo. 
gs. net. 


MACMILLAN AND CO., LONDON. 
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HYGIEN iC 53. Ladies, Gentlemen, 
* WOOLLEN 
UNDER-WEAR 


Have the recommendation of finish and quality, and the purity of the goods 
is beyond question, while the material is simply unsurpassable and held in 
the highest repute. 


SAMPLES AND ILLUSTRATED CATALOGUES containing full particulars sent 
on receipt of inquiry, POST FREE. 


FORSYTH, Renfield Street, GLASGOW. 
NEW AND INTERESTING MICROSCOPIC OBJECT 


s. d. | 
Internal engi and Alimentary System of Male Blow-Fly . 3 6! Blight of Grape Vine—Phylloxera—Winged .. © 30 
” of Male and Female Drone- | Red Spider of Hop—Tetranychus telarius o 1 6 
Fly” me hea .. Each o 3 6/ Parasite of Flying Fox (Ceylon) .. o 3 6 
Section of Eye ‘of Snail... o 2 o Lilac Moth, opaque, very brilliant o1 6 
air of Peccary, Long. and Trans. Sections, ‘mounted separately Spores of Fern in Yorkshire Coal “ o 1 6 
on one Slide * © 2 © Section through entire Hand of Feetus, very perfect o 36 
Section of Tentacles and Arms of ‘Octopus o 19 Foot of 3 6 
Set of 24 Botanical Slides, specially arranged for the use of Students 1 4 0 Ova of” Bilharzia on org 
Set of 36 Slides, specially pease for Students for the pene of Group of about 150 Diatoms from ‘Bori, ‘Hungary, very perfect o 6.6 
Public Health ... 210 0 


Any of the above Objects ‘Sesiinalind na return on receipt ‘a remittance for price. CLAssiFrep List, representing a Stock of 40,000 First-class Objects 
sent Post application. 

MICROSCOPE APPARATUS. 
WATSON & SONS’ “GRAND MODEL” VAN HEURCK 4 EE Has completely rotating stage : the mechanical movements of stage are 
controlled = two milled heads working on one ang ; when set horizontally, the height to the centre of the eyepiece is 10 inches, the normal reading 
distance. e tripod foot, which is very massive, has a spread of 10 inches in each direction. Full pasticulars forwarded on application. 
WATSON & SONS’ NEW CENTREING UNDERFITTING can be applied to almost any make of Student’s Microscope. It enables the Sub-stage 
‘ondenser to be centred precisely with the Objective. Particulars on yy 

Full Illustrated Catalogue o, ee Ss and A is." sent Post free on application to 

WATSO ons Opticians TO H.M. GovERNMENT. 


Sole London Address: 313 HIGH HOLBORN, fENDON. W. c. , and 78 Swanston Street, Melbourne, Australia. 


CROSSLEY ’S ort ENGINES. 
PORTABLE OIL ENGINES. 


Suitable for all classes 


ECONOMICAL, of Agricultural 
POWERFUL, Work. 
EFFICIENT. 


REFERENCES, dc., ON 
APPLICATION. 


Cost of Working: 
HALF-PENNY per Horse 
Power per Hour. 


CROSSLEY BROS., LTD., OPENSHAW, MANCHESTER. 


KING MENDHAM & CO. 


MANUFACTURERS OF 


WIMSHURST MACHINES. 


No. 502, with 12 in. Plates, £2 15 | No. 504, with 17 in. 16 
503, », 15 in. ” 15 505, 20 in. 


ELECTRICAL A PPARATUS 


For Lecture, Experimental, and other Purposes. 


Write for Large New Cata/ogue (1st Section, ‘‘ EXPERIMENTAL”’), 
Sixth Edition, 100 pp., 620 Illustrations, Post Free, 8d. 


WESTERN ELECTRICAL WORKS, BRISTOL. 


ESTABLISHED 1876. 


by Ricuarp Cay anp Sons, LimiTep, at 7 and 8 Bread Street Hill, “Queen Victoria Street, in the City of London, and published by 
MACMILLAN AND Co., at 29 Bedford Street, London, W.C., and 66 Fifth Avenue, New York.—Tuurspay, October 24, 1895. 
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ON 


A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 
‘* To the solid ground 


Of Nature trusts the mind which builds for aye.”—WoRDSWORTH. 


No. 1357, VOL. 52.] 


THURSDAY, OCTOBER 31, 1895. 


[PRICE SIXPENCE 


Registered as a Newspaper at the General Pest Office.] 


{All Rights are Reserved. 


THE “STONYHURST” 


SIMPLEX SUNSHINE RECORDER. 


SOLE MAKERS: 
NEWTON & CO., 3 Fleet Street, LONDON. 


Records the intensity and 


graphic chart which merely 
requires washing in cold water 
to become permanent. This 
instrument,which is well made 
and thoroughly efficient, has 
been designed to enable accu- 
rate records to be obtained by 


“*Stonyhurst’’ Simplex Sun- 
shine Recorder, with divided 
arc to suit any latitude, with 
roo charts and directions for 


use, complete ... ... 


“NEWTON & CO. 


OPTICIANS to THE QUEEN and THE GOVERNMENT, 
3S FLEET STREET, E.C. 


NOW READY. 3rp EDITION. 


CHEMICAL HANDICRAFT. 


A CLASSIFIED AND DEscCRIPTIVE CATALOGUE OF CHEMICAL 
APPARATUS AND REAGENTS, suitable for the performance of 
Class Experiments, for every Process of Chemical Research 
and for Chemical Testing in the Arts. Accompanied by copious 
Notes, explanatory of the construction and use of the Apparatus. 


In One Large Volume, Royal 8vo, 440 pp., Illustrated 
by 1500 Engravings. Price 3s. Post free. 

This Edition has been entirely rewritten up to date, and ts 
illustrated by many hundreds of new Engravings specially 
prepared from Photographs of the Apparatus. 

The prices have been thoroughly revised, and the book Sorms the 
MOST COMPLETE and CHEAPEST CATALOGUE 
of MODERN APPARATUS and REAGENTS extant. 


JOHN J. GRIFFIN & SONS, -, 
22 GARRICK STREET, LONDON, W.C. 


duration of sunshine for 24 | 
hours on a prepared photo- | 


those who do not wish to go | 
to unnecessary expense. The | 


NALDER BROS. & CO. 
CARHART CLARK 


STANDARD CELL. 


Double Pattern, as illustrated - £2 10s. 
Single Pattern - - - - - - £f 15s. 


NEW CATALOGUE, POST FREE, ON 
APPLICATION. 


NALDER BROS. & CO. 
16 RED LION STREET, 
CLERKENWELL, LONDON, E.C. 


Telephone No. 6770. 
Telegraphic Address, ‘‘ SEcoHM, LONDON.” 


NEGRETTI & ZAMBRA’S THERMOMETERS. 


The outside Window Bracket Thermometer 
enables the observer to read the Present 
Temperature from inside the House. 


PRICE and upwards. 
Accurate Thermometers for al/ Purposes. 


ILLUSTRATED PRICE LISTS FREE TO ALL PARTS OF THE WORLD. 


NEGRETTI & ZAMBRA, 


Scientific Instrument Makers to Her Majesty the 


Queen and British and Foreign Governments, 
38 HOLBORN VIADUCT... 
BRANCHES— 


45 Cornhill, and 122 Regent Street, London. 
Photographic Studios : Crystal Palace. 
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UNIVERSITY COLLEGE, LONDON 


(IN CONJUNCTION WITH THE TECHNICAL EDUCA- 
TION BOARD or THE LONDON COUNTY COUNCIL). 
EVENING CLASSES IN TECHNICAL CHEMISTRY. 
Fripay EvENINGs, 7 to 9.30 p.m. 

A Course of about Fifteen Evening Lectures on the “ Principles of 
Chemical Analysis,” followed by Laboratory Work, will be given on Friday 
Evenings. 

This Course will be given by Dr. Geo. McGowan, Translator of ‘‘ Ost- 
wald’s Principles of Chemical Analysis.” 

The Course will begin on November 15. 

This Course is not intended for Instruction i in Elementary Analysis, but is 
designed to explain the Theory of Analysis to those who are already 

acquainted with the usual Processes of Qualitative and Quantitative 
Analysis in their Technical Applications. 
GENERAL REGULATIONS. 

These Courses are intended for Students who have by Attendance at other 
Classes already reached an Advanced Stage in their Technical Work. 

Intending Students should communicate by Letter with the various Pro- 
fessors, stating the Work and Classes they propose to take up, and giving 
Particulars of their previous Training. 

Fees for each Course 15s., which may in the case of Students in the 
receipt of Weekly Wages be paid i in Two Instalments. 

October 30, 1895. 


BEDFORD C COLLEGE (LONDON) 
FOR WOMEN, 
8and9 YORK PLACE, BAKER STREET, W. 
FouNDED 1849.—Principal, Miss EMILY PENROSE. 
MICHAELMAS TERM, 1895. 
The HALF-TERM will BEGIN on MONDAY, NOVEMBER 11. 
Two Lectures, on ‘‘ The Ethics of the Greek Tragedians,” will be given by 


A. Bernarp Cook, M.A., on Monday, November 4, and Thursday, 
November 7, at 5 p.m. Admission on presentation of visiting card. 


LUCY J. RUSSELL, Honorary Secretary. 


NATURAL SCIENCE SCHOLARSHIP. 
KEBLE COLLEGE, OXFORD. 

A SCHOLARSHIP of the annual value of £60, together with Laboratory 
fees, not exceeding £20 per annum, will be awarded at this College in 
December 1895. 

he Examination commences Wednesday, December 4. 

Subjects : Chemistry or Biology, with Elementary Mechanics and Physics 
for all Candidates, and Elementary Chemistry for those who offer Biology. 
‘ fords particulars apply to W. Harcuerr Jackson, Keble College, 
Oxford 


PROFESSORSHIP OF APPLIED 
MATHEMATICS and EXPERIMENTAL 
PHYSICS. 


The above Professorship in the South African College, Cape Town, be- 
comes Vacant at the end of the current year. The Salary is £500 per annum, 
with a possible increase of £100, 

Applications for the Post should be addressed ‘‘ Cape,” c/o NATURE, and 
should reach this Office not later than November ro. 


BOROUGH OF PLYMOUTH. 


The Technical Instruction Committee invite Applications for the Appoint- 
ment of HEAD-MASTER of the Science Technological and Commercial 
Department of their Technical Schools. He must hold an University 
Degree, and be highly qualified in Chemistry, Physics and Mechanical Sub- 
jects. He will be required to take charge at the beginning of January 
next. Salary, £300 per annum. 

A Statement of Duties can be obtained on application to the SECRETARY. 

Applications, stating Age, with Copies of ‘Testimonials, which will not be 
returned, together with the Names and Addresses of three Referees, to be 
forwarded, on or before November 15, to 


T. W. BYFIELD, Secretary. 
Technical Schools, Plymouth, October 22, 1895. 


THE ELECTRICAL 
GENERAL ENGINEERING COLLEGE, 


SCHOOL OF SCIENCE. 


PENYWERN HOUSE, 2 and 4, PENYWERN ROAD, 
EARL’S COURT, S.W. 
Principac—G. W. pe TUNZELMANN, B.Sc., M.1.E E. 
Senior-Instructror—C. CAPITO, M.1.E.E., M.I.M E. 
Laboratories, Dynamo Room, Engine, Engineering Workshop 
with Machine Tools, Pattern Shop, & 


The College provides a Training for Electrical, Mechanical, Civil, and 
Mining Engineers, for Science Students in Mathematics, Physics, Chem- 


istry, Biology, Geology, and Mineralogy, and Preliminary Training for 
Students entering Cooper's Hill and the Central Institution. 


EAST INDIAN RAILWAY. 


WANTED, a Youn 
East Indian Railway 
Bengal. 

No one need apply who cannot give proof of having had (1) a good general 
education, and (2) a systematic training in the branches of science that con- 
cern, and are connected with, Mine Engineering and Working, at some 
recognised teaching Institute. 

Salary, Rs. 250 per mensem, engagement for three years. Compensation 
for low exchange will also be " granted, subject, however, to revision from 
time to time, should the Secretary of State for Igdia so require. For the 
present it is given on the following terms :—To one-half of the Salary is added 
a sum (fixed quarterly by the Government of India) approximately sufficient 
to enable a servant to remit that half Salary to England, if he wishes to do 
so, at 1s. 6d. the rupee. 

The Applicant selected will be required to pass a medical examination by 
the Company's Consulting Physican, before appointment. 

Certificates and testimonials (copies only) with applications, in candidate's 
own handwriting, giving particulars of education, age, &c., and accompanied 
by a medical certificate of fitness for residence in India, are to be sent to the 
undersigned not later than Wednesday, the 2oth day of November next, 


By Order say yx Board, 
DUNSTAN, Secretary. 


Man, about 20 o rs of age, for the Service of the 
company, in the Management of their Collieries in 


28-30 Nicholas Lane, London, E.C., 
21st October, 1895. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Protococcus, Volvox, Spirogyra, Vaucheria, Amocba, Vorticella, Hydra 
Lacinularia, Pedalion, Leptodora, Cristatella, and other Pond Life. ice 
ts. per Tube, Post- free, with Drawing and Description. Helix pomatia, 
Astacus nobilis, Amphioxus, &c., for Dissection purposes. Clarke's Black 
Cement, for sealing and finishing Microscopic Slides (Spirit-proof and highly 
recommended for Fluid Mounts), Price 1s. per Bottle. List free. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 


The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- 
onium ; Hormiphora (preserved) ; Leptoplana ; Lineus, Amphiporus ; Nereis, 
Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, Gammarus, 
Ligia, Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, Pectens, 
Bugula, Crisia, Pedicellina ; Holothuria, Asterias, Echinus ; Ascidia, Salpa 
(preserved), Scyllium, Raia, &c., &c. 

For prices and more detailed lists apply to 

Biological Laboratory, Plymouth. 


COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


For the Use of Students, Science Teachers, Prospectors, &c., and to 
Illustrate the leading Text-books, in Boxes, with Trays. 

50 Specimens, 10s. 6d.; 100 do., 21s.; 200 do., 42s. 

New Price List of Rocks, Series 
of Fossils, Post F: 
ROCK SECTIONS for the he MICROSCOPE, f ‘aes 1s. 6d. each, Post Free. 
OGUES 
CABINETS, GLASS- CAPPED BOXES, TRAYS, HAMMERS, &c., 
always in stock. 


THOMAS D. RUSSELL, 
78 NEWGATE STREET, LONDON, E.C. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis, China, Lacquer, Gongs, Shells, and other Curios. 


OPTICAL & SCIENTIFIC INSTRUMENTS. 


Spectrometers, Spectroscopes, G s, Cath s, Optical 
Benches, &c., &c. Instruments jor a purposes constructed to Clients 
own designs. Prices moderate. 

W. WILSON (formerly Foreman at Messrs. ELLIOTT BROs.), 
56 Crogsland Road, Chalk Farm, London, N.W. 


MANUFACTURER OF’ 
ELECTRICAL & PHYSICAL 
if 


THE DIRECTOR. 


INSTRUMENTS, 
Y 44 Hatton Garden, London. 
Catalogues Free. 
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NATURE 


Sale by Huction. 


MONDAY, NOVEMBER 11. | 
| 
| 
| 


BLE COLLECTION OF BRITISH LEPIDOPTERA 
MR. J. C. STEVENS will sell by Auction 


at his Great Rooms, 38 King Street, Covent Garden, on MONDAY, 
NOVEMBER 11, at half-past 12 precisely, the remaining Portion of the 
Extensive and Valuable Collection of British Lepidoptera formed by F. D. 
WHEELER, Esq., M.A., LL.D., F.E.S., Norwich. The result of twenty- 
seven years’ work, chiefly in the Fens of Cambridgeshire and Norfolk. 
On view the Saturday prior, 12 a 4; and Morning of Sale, and Catalogues 
ad. 


F. H. BUTLER, M.A. Oxon., Assoc. R. 8. Mines. | 
NATURAL HISTORY AGENCY. | 
158 BROMPTON ROAD, LONDON. 
Dealer in Rocks, Minerals, Fossils, and other Objects | 
of Scientific Interest. | 
NOW ON SALE :—The Contents of Three Collections of Fossils recently 
acquired, including finely preserved examples of numerous Species from 
most of the Geological Formations, notably Fish from the Lower Lias, and 
Mollusca from the Mountain Limestone, Chalk, Barton and Bracklesham 
Beds, Oligocene, and Crag ; also Gold in the Matrix from several localities, 
Infusorial Earth from Talbot, Victoria; Polished Agates, Labradorite, and 
other Ornamental Minerals, and Gabbro, Troctolite, and Augite-Andesite 
from Germany. Collections of Natural History Objects provided to order 
and sent on approval. 
A few copies of Dr. Hume’s ‘RESEARCHES ON THE UPPER 
CRETACEOUS ZONES” still on hand, Price 3s. each. Also THE 
GLACIALISTS’ MAGAZINE, as issued, 6¢. per copy. 


JAMES R. GREGORY & CO. 


MINERALOGISTS, &c. 


HAVE NOW 


REMOVED TO 
1 KELSO PLACE, STANFORD ROAD, 


KENSINGTON, W. 

A few minutes from Natural History Museum, Science Schools, South 
Kensington, High Street, and Gloucester Road Stations. 
Specimens, Collections, Appliances, &c. Lists as usual. 
New Catalogues preparing. 


REMOVED FROM 88 CHARLOTTE STREET, FITZROY SQUARE. 


EPPSS COCOAINE 
COCOA-NIB EXTRACT. 
(TEA-LIKE.) 


The choicest roasted nibs (broken-up beans) of the natural Cov 9a on being 


CURE 
Biliousness, Sick Headache, Indigestion. 
and all Internal Complaints. 
CAN BE TAKEN BY THE MOST DELICATE. 
Holloway’s Pills and Ointment may be obtained of 
all Medicine Vendors. 


LANTERN SLIDES IN ZOOLOGY AND BOTANY. 


We have now ready extensive series of beautifully executed Lantern 
Slides, specially selected and adapted for Popular Science Lectures 
The following are a few of the Sets in stock :— 


1. Evolution. 8. The Metamorphoses of Insects. 


Objects of the Sea- 9. The Beginnings of Life (Pro- 


3. The Contents of the Tow-Net. | tozon, Sc.). 

4. A Dredging Cruise. | 10. Elementary Zoology. 

5- Zoophytes and Jelly-fish. } 11. The Fertilisation of Flowers. 

6. Star-fish and Sea-urchins. | 

7. The Metamorphoses of Crus- 12. The Mechanism of Plants. 
tacea, 13. The Scenery of Jersey. 
The number of Slides in each Series can be varied to suit individua 

_Tequiremenis. 
Price 1/- each, with reduction for a Quantity. 
Slides #o Order at same Price as from Stock; on Hire at 
2/- per doz. 

Perfect Workmanship Guaranteed. Full Particulars on 


lication. 


THE CENTURY 


November. 


Price One Shilling and Fourpence. 


JAMES HORNELL, BIOLOGICAL LABORATORY, JERSEY. 


MAGAZINE. 


Illustrated. 


This Number (the first of a new Volume) contains the opening Chapter of 
MRS. HUMPHRY WARD’S NEW NOVEL 


““Sir George Tressady.” 


And numerous Short Stories and Articles, including ‘‘ The Devotion of Enriquez,” by BRET HARTE; ‘* Equality as the Basis of 
Good Society,” by WILLIAM DEAN HowELts; the continuation of the ‘‘ Life of Napoleon Bonaparte,” by WILLIAM M. SLOANE ; 
“* Eleonora Duse,” by J. RANKEN Towse ; and “‘ The Armenian (Juestion,” by the Rt. Hon. JAMES Bryce, M.P. 


Also Ready, the November Number of 


ST. NIC 


HOLAS, 


AN ILLUSTRATED MONTHLY MAGAZINE FOR THE FAMILY CIRCLE. 


Price One Shilling. 


MACMILLANS MAGAZINE. 


No. 433. November. 


Price One Shilling. 


Contents :— 


1.—OUR CAVALRY. 

.—MISSIONARIES IN CHINA. 

3.-—PROSPER MERIMEE. 

4.-—THE SWIMMERS. 


tu 


5-—FROM THE NOTE-BOOK OF 
DOCTOR. 

6.—THE IRISH PARTRIDGE. 

7-—A_ BRIDE ELECT. Chapters I.—III. 

8.—SOME THOUGHTS ON SAINT BRUNO. 


A COUNTRY 


MACMILLAN AND CO., LONDON. 
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NOW READY. Price £1 15s. 


PHILOSOPHICAL TRANSACTIONS OF 
THE ROYAL SOCIETY. 


Series B, Part I., 1895. 

CONTENTS :— 
+ Researches on the Structure, Organisation, and Classification of the 
Fossil Reptilia.—Part IX., Section 4. On the Gomphodontia. By 
H.G Seevey. 
. Ditto.—Part IX., Section 5. On the Skeleton in New Cynodontia from 
the Karroo Rocks. By H. G. SEELEy. 
. Ditto.—Part IX., Section 6. Associated Remains of Two small Skeletons 
from Klipfontein, Fraserburg. By H. G. SEELEY. 
. On the Evolution of the Vertebral Column of Fishes. 
and Miss E. C. Assorr. 
- Organic Oximides.—A Research on their Pharmacology. 
PoMFRET. 
A Contribution to the Study of Descending Degenerations in the Brain 
and Spinal Cord, and of the Seat of Origin and Paths of Conduction 
of the Fits in Absinthe Epilepsy. By Ruserr Boyce. 
. On the Ceelomic Fluid of Lumbricus terrestris in reference to a Protective 


By Hans Gapow 


By H.W. 


Mechanism. By Lim Boon Kena. 

. Contributions to the Life-History of the Foraminifera. By J. J. 
LisTER. 

. On the Structure and Affinities of Heliopora ccerulea, Pallas. With 


some Observations onthe Structure of Xenia and Heteroxenia. 

C. Bourne. 

. Experimental Researches on Vegetable Assimilation and Respiration.— 
No. On a new Method fer Investigating the Carbonic Acid 

Exchanges of Plants. By F. Frost BLackMAN. 

. Ditto.—No. HI. On the Paths of Gaseous Exchange between’ Aerial 


By 


Leaves and the Atmosphere. By F. Frost BLACKMAN. 
. On the Ascent of Sap. By H. H. Dixon and J. Jory. 


Will be ready shortly, si Philosophical Transactions,” 
Series A, Part I., 1895. 


« SONS, 
VOL. VII. No. 45. 


NATURAL SCIENCE, 


A MONTHLY REVIEW OF SCIENTIFIC PROGRESS. 
The NOVEMBER Number contains :— 
London and Chicago: a Contrast—Bibliography of American Alga—Vic- 
torian Mines—Crabs as Geologists—Novelties at the Zoo—The Biography 
of a Chimpanzee—The Thumb in Civilisation—The Alkaline Secretions 
of Moths—-Veiled Meduse#—The Plymouth Laboratory—A New Case 
ot Symbiosis—The Ascent of Water in Plants—Postage of Natural 
History Specimens. 
I1,—Louis Pasteur. By H. A. Miers, M.A., F.C.S., F.G.S , Sec. Minera- 
logical Society, and F. W. Andrewes, M.D. 
I1.—Some Casual Thoughts on Museums. Part II. 


Howorth, K.C.I.E., M.P., F.R.S. 


Martin’s Lane, London, W.C. 


HARRISON St. 


By Sir Henry 


111.—On the Darwinian Hypothesis of Sexual Selection. PartI. By G. 
Norman Douglass. 
1V.—The International Congress of Seeien. By Prof. Sydney J. 


Hickson, M.A., D.Sc., F.R.S 
V.—The Vz ulue of Myo logy as an ‘Aid i in the Classification of Animals. 
3. Parsons, M.D., F.R.C.S. 


By 
F. ¢ 
VI.—The Role of Sex. 


Appendix. By Prof. J. Berry Haycraft, M.D., 

B.Sc. (Illustrated) 
Reviews of Giatke's “ Birds of Heligoland,” by Rev. H. A. Macpherson ; 
Swayne’s ‘‘Seventeen Trips through Somaliland,” by J. W. Gregory ; 


by Rev. T. R. R. Stebbing ; Bra achiopods 
by F. A. Bather; Dairy Bacterio- 


** Some Recent Carcinology,” 
in “Cambridge Natural History,” 
logy ; > &ce. 

Obituary— News—Correspondence. 
Some Copies of the SPECIAL CHALLENGER 
Edition) are still to be had. 

‘It is a very attractive popular summary.”—Academy. 

‘A very valuable and compact index.”—NVature 

“One of the most astounding examples of mzultum in parvo that con- 
temporary scientific journalism can show Yorkshire Weekly Post. 

An instructive review, abunda antly fihosers ated, and, apart from its scien- 
tific value, particularly interesting.” —Admiralty Gazette. 

* Natural Science a été fort bien inspiré . . exceptionnellement intéres- 
sant. —Revue Scientifique. 

** Singularly interesting number.”—Right Hon. W. E. 


RAIT, HENDERSON & CO., LTD 
ANDREW STREET, HOLBORN CIRCUS. 
PRICE ONE SHILLING NET. 


NUMBER (Second 


GLADSTONE. 
22 ST. 


Part II. Just Published, with Portrait oie Author and 5 Illustrations, 


rown 8vo, 10s. 


DARWIN, and AFTER DARWIN : 
An Exposition of the Darwinian Theory, and a Discussion 
on Post-Darwinian Questions. 

By the late GEORGE JOHN ROMANES, M.A., LL.D., F.R.S. 
Part Il. POST-DARWINIAN QUESTIONS : Heredity and Utility. 
LONDON: LONGMANS, GREEN, & CO. 


CHARLES GRIFFIN & CO., 
PUBLISHERS. 


OPEN-AIR STUDIES: An Introduction to 
Geology Out-of-Doors. By GRENV ILLE A. J. COLE, M.R.LA., 
F.G.S., Professor of Geology in the Royal College of Science for Ireland. 
With 12 Full-page Illustrations from Photographs. 8s. 6a. 


“The FASCINATING ‘OpeN-AIR Stupies’ of Pror. CoLe give the 
subject a GLOW OF ANIMATION . . . cannot fail to arouse KEEN INTEREST 
in geology. We would commend the work even to advanced Students and 
Teachers, for they would assuredly FRESHEN UP THEIR KNOWLEDGE on 
many a subject.” —Geological Magazine. 

“This CHARMING BOOK.” —Freeman's Journal. 

**A book that may very well make the leisure time of even the tourist a 
SOURCE OF INSTRUCTION AND PLEASURE—not for one year only, but for a 
WHOLE LIFE-TIME.”—Glasgow Herald. 


PRACTICAL GEOLOGY (AIDS IN); with 
a Section on Paleontology. By Prof. GRENVILLE A. J. COLE, 
— Second Edition, Revised. Cloth, ros. 6¢. With numerous 

ustrations. 


“* Prof. Cole treats of the examination of minerals and rocks in a way that 
has never been attempted before. . . . DESERVING OF THE HIGHEST PRAISE. 
Here, indeed, are ‘Aids’ INNUMERABLE AND INVALUABLE. All the 
directions are given with the utmost clearness and precision. Prof. Cole 
is not only an accomplished Petrologist, he is evidently also a thoroughly 
sy’ a teacher, and seems to know intuitively what are stumbling- 
blocks to learners—a rare and priceless quality.” —A theneum. 


PHYSICAL GEOLOGY AND PALZ&. 
ONTOLOGY. By H. GOVIER SEELEY, F.R.S., Professor of 
Geography, King’s College, London. With Illustrations. In 8vo, 
Handsome Cloth, Price 18s. 


“So much that is not accessible in other works is presented i in this volume, 
ae no Student of Geology can afford to be without it.”—A merican Journal 
of Engineering. 


STRATIGRAPHICAL GEOLOGY AND 
PALZONTOLOGY. By ROBERT ETHERIDGE, F.R.S., of the 
British Museum, late Palzontologist to the Geological Survey. With 
romp Tables, Map, and 36 Plates. In 8vo, Handsome Cloth, 

rice 345. 


Must take HIGH RANK AMONG WORKS OF REFERENCE.” —A theneum. 


THE MEAN DENSITY of the EARTH: 


An Essay to which the Adams Prize was adjudged = 1893 in the 
University of Cambridge. By J. H. POYNT ING, Sc.D., F.RS , late 
Fellow of Trinity College, Cambridge ; Professor of Phiytics, Mason 
College, Birmingham. In large 8vo, with Bibliography, Illustrations in 
the Text, and seven Lithographed Plates. 12s. 6d. 


““An account of this subject cannot fail to be of GREAT and GENERAL 
INTEREsT tothe scientific mind. Especially is this the case when the account 
is given by one who has contributed so considerably as has Prof. Poynting to 
our present state of knowledge with respect toa very difficult subject. 
Remarkably has Newton's estimate been verified . Prof. Poynting.”— 

A thenaum. 


CHARLES GRIFFIN & CO., 
Exeter Street, Strand. 


SCIENCE PROGRESS 


A MONTHLY REVIEW OF CURRENT 
SCIENTIFIC INVESTIGATION. 
Edited by J. BRETLAND FARMER, M.A. 

With the Co-operation of a powerful Editorial Committee. 
Contents of NOVEMBER Number. 

CARL LUDWIG, PROFESSOR OF PHYSIOLOGY IN THE UNI- 
VERSITY OF LE IPZIG. By Wititam Sriruinc, M.D, Sc.D., 
Professor of Physiology in the Owens College, Manchester. 

ON THE CHEMICAL NATURE OF ALLOYS. By F.H. Nevitte. 

ANTHROPOMETRY IN INDIA. By Joun Beppor, M.D., LL.D., 


F.R.S. 

THE PRESENT POSITION OF FLORAL BIOLOGY. By J. C. 
Witts, M.A., Senior Assistant in Botany, Glasgow University. 

ON OUR PRESENT KNOWLEDGE OF THE MECH. ANICAL 

iy sag OF IRON AND STtEL. By Prof. T. Hupson Beare, 

, University College, London. 

Louis: PASTEUR. By GerMAN Sims WoopHeap, M.D., Director of 
the Laboratories of the Royal Colleges of Physicians (Lond. ), and 
Surgeons (Eng.). 

ty 

. NOTICES OF BOOKS. 
rf CHEMICAL LITERATURE FOR SEPTEMBER, 1895. 

Price HALF-A-CROWN. Subscription Price, 25s. per Annum, Post Free. 
Vors. I., II. and III., in a Cloth Boards, each containing 
over 500 pp., w Ready. Price 15s. each. 

London : THE SCIENTIFIC PRESS, Limited, 428 Strand, W.C. 


London : Ltd., 
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DIARY OF SOCIETIES. 


LONDON. 
FRIDAY, November 1. 


Gero.ocists’ ASSOCIATION, at 8. 


SATURDAY, NoveMBER 2. 
Essex Fietp Crus, at 3.—Opening of the Epping Forest Museum at 
Chingford —Address by A. Smith Woodward. 


TUESDAY, NOovEMBER 5. 
Rovat Vicroria Hatt, at 8.30.—The Record of the Rocks: F. W. 
Rudler. 
WEDNESDAY, NovemMBER 
GEOLOGICAL Society, at 8.—The Serpentine, Gneissoid, and Hornb lendic 
Rocks of the Lizard District : Prof. T. G. Bonney, F.R.S.—The “‘ Schistes 
lustres” of Mont Jovet (Savoy): Dr. J. W. Gregory. . : 
ENnTOMOLOGICAL Society, at 8.—Notes on Pupaw: Orneodes, Epermenia, 
Chrysocorys, and Pterophorns : Dr. ‘T. A. Chapman. 


THURSDAY, November 7. 

Linnean Society, at 8.—On Mimicry in Butterflies of the Genus Hypo- 
limnas, Hiibn.: Colonel Swinhoe.—A Revision of the Genus Pentas, 
Benth. : G. F. Scott Elliot.—An Account of the Butterflies of the Genus 
Charaxes, Ochs. : Dr. A. G. Butler. 

CHEMICAL Soctety, at 8.—The Temperatures of Flames and the Acetylene 
Theory of Luminosity : Prof. Smithells.—The Action of Acidic Oxides on 
Salts of Hydroxy-acids : Prof. G. G. Henderson and D. Prentice.—Sodium 
Nitrosulphate and the Constitution of Nitrosulphates : Profs. Divers and 
Haga.—And other Papers. 

FRIDAY, November 8. 

ASTRONOMICAL SOCIETY, at 8. 

PuysicaL Society, at 5.—The Magnetic Field of any Cylindrical Coil or 
Plane Circuit: W. H. Everett.—The Latent Heat of Volatilisation of 
Benzene: Mr. Griffiths and Miss Marshall.—The Comparison of Latent 
Heats of Volatilisation : Prof. Ramsay and Miss Marshall. 


THE IRISH NATURALIST. 


A Monthly Magazine of Irish Zoology, Botany, and 
Geology. Price 6d. 
Edited by GEO. H. CARPENTER, B.Sc., and R. LLOYD 
PRAEGER, B.A. 
Vol 1 (1892), Price 3s. 6d. Vol. 2 (1893), Price 5s. 
sent in Monthly Parts to any Address for 5s. 
Dublin: EASON & SON, Lrp., 40 Lower Sackville Street 
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